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NOTICE RESPECTING GOVERNMENT PUBLICATIONS FOR THE USE OF 

NAVIGATORS. 



The original publications of the various Government Bureaus, from which the Goaster^s 
Almanac has been compiled, may be obtained from the leading dealers in Nautical publica- 
tions in the principal cities of the United States, generally at prices not exceeding the 
estimated cost of printing and paper. 

The following is a list of these and of kindred Nautical publications : 

PUBLICATIONS OF THE NAUTICAL ALMANAC OFFICE. 

The American Ephemeris and Nautical Almanac; 

The American Nautical Almanac ; 

The Pacific Coaster's Nautical Almanac. 

PUBLICATIONS OF THE HYDEOGKAPHIC OFFICE. 

These comprise — 
The American Practical Navigator; 
Pilot Charts of the North Atlantic and North Pacific; 
Notices to Mariners; Weekly Bulletins; 
Foreign Light List; 
Sailing Directions; 
Charts of Foreign Coasts, etc. 

Det-ailed notices and suggestions respecting these publications are given in the notice 
to mariners on the next page. 

PUBLICATIONS OF THE UNITED STATES LIGHT-HOUSE HOARD. 

A detailed official list of light-houses may be obtained free of charge by any shipmaster 
by addressing a request to that effect to the Light-House Board, Treasury Department, 
Washington, D. C. 

PUBLICATIONS OF THE UNITED STATES COAST AND GEODETIC SURVEY. 

The charts, tide tables, and other publications of the Coast Survey may generally be 
obtained from the same dealers who supply the publications of the Navy Department. 
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NOTICJK TO MARINKRS. 



For the pur]>ose of gathering and disseminutiug information upon subjects connected 
with navigation, Branch Hydrographic Offices have been established in the following cities: 

Boston, in the Oustomhouse; New York, Maritime Exchange; Philadelphia, Maritime 
Exchange; Baltimore, Custom-house; Norfolk, Custom-house; Savannah, Castom-house; 
New Orleans, Maritime Association ; Chicago, Masonic Temple; San Francisco, Merchants' 
Exchange; Portland (Oregon), Chamber of Commerce; Port Townsend, Custom-bouse. 

These offices are being supplied with all publications of the Hydrographic Office aod 
Coast Survey, and those of the British Admiralty of ground not covered by the publica- 
tions of the two U. S. Offices; and any information which may be derived from these or 
other sources is at the disposal of the maritime community, or others interested in maritime 
affairs, free of charge. 

Copies of the following publications are furnished ui>on application : Weekly Notice 
to Mariners, U". S. Beacon and Buoy List, U. S. Light List. Copies of the North Pacific 
Pilot Chart and the weekly Hydrographic Bulletin are supplied to all cooperating with 
this Office in obtaining the information covered by them. Standard barometers and 
thermometers, with which the ship's instruments may be compared, are kept at each 
Branch Office. 

Copies of the Pilot Chart, and all Notices to Mariners, will also be found in the 
offices of the United States consuls in all parts of the world. To assist in the preparation 
of the Pilot Chart, masters of vessels are requested to send to the branch offices of the 
port where they arrive a notice giving the limits of the trade winds, the position of all 
wrecks, floating spars, icebergs, waterspouts, and any danger which they may have 
encountered. 

Masters of vessels making extended voyages are asked to keep the log books prepared 
by the Hydrographic Office. 

Those who will keep these logs will be supplied gratuitously with general sailing 
charts for their voyage. These logs may be obtained from the branch offices or by 
application to the Hydrographic Office in Washington. 

Abstract journals to enter storm data, and other blanks, can also be obtained. 

All persons connected with navigation are earnestly requested to join with the 
Hydrographic Office in endeavoring to extend the scope and usefulness of this work and 
render it as valuable as possible to the maritime iuterests. 

4 



THE PACIFIC COASTER'S 



NAUTICAL ALMANAC. 



6 



JANUARY, 1898. 



AT GREENWICH APPARENT NOON. 
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Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

S(/J\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/j\r. 

Mon. 
Tues. 
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I 

2 

3 

4 

5 
6 

7 

8 



lO 

II 

12 

13 

15 

i6 

17 

i8 

20 
21 

22 
23 

24 

25 
26 

27 

28 

29 
30 

31 



THE SUN'S 



Apparent 
Right Ascension. 



m 



8 48 33.88 

8 52 58.55 

8 57 22.85 

9 I 46.73 
9 6 10.18 

9 ID 33.16 

9 H 5565 
9 19 17.63 
9 23 39.08 

9 27 59.98 
9 32 20.31 

9 36 40.05 

9 40 59.18 
9 45 17-69 
9 49 35.54 



Diff. for 
I Hoar. 



9 

9 
20 



53 52.73 

58 9-25 

2 25.06 



20 6 40.15 
20 10 54.50 
20 15 8.1 1 

20 19 20.94 
20 23 33.00 
20 27 44.25 

20 31 54.71 
20 36 4.34 
20 40 13.15 

20 44 21.12 
20 48 28.26 

20 52 34.55 
20 56 40.00 



32 21 o 44.60 



> 
11.037 

11.021 

11.004 

X0.986 
10.967 
10.947 

10. 927 
10.905 
10.882 

10.859 
10.835 

xo.Szo 
10.784 

10.757 

10.730 

10.702 
10.673 
10.643 

10.613 
X0.582 

X0.55I 

10.519 
10.486 

10.452 

10.418 
10.384 
X0.350 

10.315 

10.280 
10.245 
10.209 

10.174 



Apparent 
Declination. 



S. 22 59 1.6 

22 53 40.7 

22 47 52.4 

22 41 37.1 
22 34 54.8 
22 27 45.7 

22 20 10.2 
22 12 8.3 
22 3 40.3 

21 54 46.4 
21 45 26.9 
21 35 42.0 

21 25 32.0 
21 14 57.1 
21 3 57.7 

20 52 34.1 
20 40 46.5 
20 28 35.3 

20 16 0.9 
20 3 3.6 

19 49 43.7 

19 36 1.6 
19 21 57.8 
19 7 32.6 

18 52 46.4 

18 37 39.6 
18 22 12.6 

18 6 25.8 
17 50 19.7 

17 33 54.6 
17 17 10.9 

S. 17 o 9.0 



Diff. for 
I Hoar. 



+12.81 

13-94 
15.07 

+16.20 
17.32 

18.43 

+19.53 
20.62 

21.71 

+22.78 

23.84 
24.89 

+25.93 
26.96 

27.98 

+28.98 

29.97 
30.95 

+31.91 
32.86 

33-79 

+34.71 
35.61 

36.49 

+37.35 
38.20 

39.04 

+39.85 
40.65 

41.43 
42.20 

+42.95 



Semf- 
diameter. 



Sidereal 
Time of 
Semi- 
diameter 
Passing 
Meridian. 



16 18.37 
16 18.37 
16 18.37 

16 18.36 
16 18.35 
16 18.33 

16 18.30 
16 18.26 
16 18.22 

16 18.18 
16 18.13 
16 18.07 

16 18.00 
16 17.93 
16 17.86 

16 17.78 
16 17.70 
16 17.61 

16 17.52 
16 17.42 
16 17.32 

16 17.22 
16 17.II 
16 17.00 

16 16.89 
16 16.77 
16 16.65 

16 16.53 
16 16.40 
16 16.27 
16 16.13 

16 15.99 



Bqaation «»f 

Time, 

to be 

Added to 

Apparent 

Tim*. 



• 
71.04 

70.98 

70.92 

70.86 
70.81 

70.75 

70.69 
70.63 
70.56 

70.48 
70.40 
70.32 

70.23 
70.14 
70.05 

69.96 
69.86 
69.76 

69.66 
69.56 
69.46 

69.35 
69.24 

69.13 

69.02 
68.91 
68.80 

68.68 
68.57 
68.46 

68.35 
68.23 



m • 

3 55.32 

4 23.36 

4 51.02 

5 18.26 

5 45.08 

6 11.42 

6 37.29 

7 2.64 
7 27.47 

7 51.74 

8 15.46 

8 38.57 

9 1.08 
9 22.96 

9 44.21 



4.79 
24.69 

o 43.89 



o 
o 



I 2.38 

I 20.12 

I 37." 
I 5336 

2 8.82 
2 23.47 

2 37.34 
2 50.37 

3 2.59 



13.97 
24.53 

3 34.23 
3 43.10 



13 51.12 



Diff. for 
I Hoar. 



1.177 
i.x6o 
1.143 

1. 126 
Z.108 
1.088 

X.067 

1.045 
X.023 

I.OOO 

0.975 

0.950 

0.923 

0.899 
0.871 

0.842 
0.814 

0.785 

0-755 

0.724 
0.693 

o.66x 
0.628 
0.595 

0.561 
0.526 
0.492 

0.457 
0.422 

0.387 
0.352 

0.318 






NoTK.— The mean time of semidiameter passing may be foond by subtracting a^.19 from the sidereal lime. 

The sign -|- prefixed to the hoarly change of declination indicatee that soath dedinationa are decreaatnci 



JANUARY, 1898. 



PHASES OF THE MOON. 



Pacific Standard Time. 



O Full Moon 
([ Last Qnarter 
New Moon 
D First Quarter 



Jan. 



9 
1^ 



1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 

32 



Sidereal Time 

at 

Greenwich 

Mean Noon. 



h m s 

18 44 37.92 
18 48 34.48 
18 52 31.04 

18 56 27.60 

19 24.15 
19 4 20.71 

19 8 17.27 
19 12 13.83 
19 16 10.39 

19 20 6.95 
19 24 3.60 
19 28 0.06 

19 31 66.62 
19 35 53.18 
19 39 49.73 

19 43 46.29 
19 47 42.85 
19 51 39.40 

19 55 36.96 

19 59 32.52 

20 3 29.08 

20 7 25.63 
20 11 22.19 
20 15 18.75 

20 19 15.30 
20 23 11.86 
20 27 8.42 

20 31 4.97 
20 35 1.53 
20 38 58.09 
20 42 54.64 

20 46 51.20 



Dlff. for 1 Hour, 
(Table II.) 



d 

7 

15 

21 

29 



h m 

4 24.3 P.M. 

7 44.5 A.M. 

11 24.7 P.M. 

6 32.7 A.M. 



Chronometer 

Rate. 
G., if gaining. 
L., if loaing. 



([ Apogee Jan. 4 8.3 A.M. 

([ Perigee 20 4.5 A. M. 



Clironometer 

Error. 

F., if faat. 

S., If slow. 



Noon Position. 



Latitude. 



Longitude. 



Note. — The chronometer error and rate Rhould be entered opposite the date of their deter- 
mination in iH>rt, whether by observation, time-ball, or comparison. The same rate, with the 
accumulated or diminUhed error, should be entered on every successive day until a new rate 
and new error have been ascertained. 
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FEBRUARY, 1898. 



AT GREENWICH APPARENT NOON. 



i 



•a 



Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/j\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

sc/j\r. 

Mon. 
Tues. 



4 
g 

I 



THE SUN'S 



I 

2 

3 

4 

5 
6 

7 
8 



lo 

II 

12 

13 
14 
15 

i6 

17 

i8 

20 
21 

22 
23 

24 
25 

26 
27 
28 

29 



Apparent 
Right AsceotioiL 



2 
2 



2 
2 
2 

2 
2 
2 

2 

2 
2 

2 
2 
2 



m • 

o 44.60 

4 4837 
8 51.30 

12 53.40 
16 54.68 
20 55.14 

24 54.80 
28 53.66 

32 51-74 

36 49.05 

40 45-59 
44 41-38 

48 36.43 

52 30.75 
56 24.35 



22 o 17.25 

22 4 9-45 
22 8 0.96 

22 II 51.80 

22 15 4197 
22 19 31.49 

22 23 20.36 
22 27 8.61 
22 30 56.24 

22 34 43.26 
22 38 29.70 
22 42 15.56 
22 46 0.86 

22 49 45.62 



Diff.for 
X Hoar. 



• 
10. 174 

XO.I40 

XO.X05 

10.070 
Z0.036 
10.002 

9.969 

9.936 
9.904 

9.872 
9.840 
9.809 

9.778 
9.748 
9.7x8 

9.689 
9.660 
9.632 

9.604 

9-577 
9.550 

9-523 
9.497 
9.472 

9.447 
9.423 

9-399 
9.376 

9.354 



I 



Appmrent 
Declinrntion. 



S. 17 o 9.0 
6 42 49.4 
6 25 12.4 

6 7 18.4 

5 49 7-9 
5 30 41. 1 

5 " 585 
4 53 0.5 

4 33 47-4 

4 14 19-7 
3 54 37.8 
3 34 42.0 

3 14 32.8 
2 54 10.5 
2 33 35-7 

2 12 48.7 

I 51 49-9 
I 30 39.8 

I 9 18.8 
o 47 47.3 
o 26 5.9 

10 4 14.9 
9 42 14.8 
920 5.9 

8 57 48.8 
8 35 23.8 
8 12 51.4 
750 1 1.9 

S. 7 27 25.8 



Diff.for 
X Hour. 



+42.95 
43.67 
44-39 

+45. xo 

45.78 
46.45 

+47. xo 

47-73 
48.34 

+48.95 

49.53 
50. xo 

•4-50.65 

51.19 
51-70 

4-52.20 

52.68 
53.15 

+53.59 
54.02 

54-43 

+54-82 
55.19 
55-54 

+55-88 
56.20 
56.50 

56.78 
+57-05 



Sttini* 
dUmetar. 



SlderMl 

Time of 

Semi- 

dimmeter 
Pmtsing 

Merldimn. 



16 15.99 
16 15.84 
16 15.69 

16 15.54 
16 15.38 

16 15.21 

16 15.04 
16 14.86 
16 14.67 

16 14.48 
16 14.29 
16 14.10 

16 13.90 
16 13.70 
16 13.49 

16 13.28 
16 13.06 
16 12.85 

16 12.63 
16 12.41 
16 12.19 

16 11.97 
16 11.74 
16 11.52 

16 11.29 
16 11.06 
16 10.83 
16 10.60 

16 10.36 



68.23 

68.12 
68.00 

67.88 
67.77 
67.65 

67-54 
67.43 

67.32 

67.21 
67.10 
66.99 

66.88 
66.77 
66.67 

66.57 
66.47 
66.37 

66.27 
66.17 
66.08 

65-99 
65.90 

65.81 

65.73 
65-65 
65-57 
6549 

65.42 



BqnmtioiioC 

TIm«b 

fob* 
Added to 
Apperent 

Time. 



m • 

3 51.12 

3 58.31 

4 4.68 

4 10.20 
4 14.92 
4 18.82 

4 21.91 
4 24.21 

4 25.73 

4 26.47 
4 26.46 

4 25.70 

4 24.20 

4 21.97 
4 19.02 



15-38 

11.03 

4 6.00 



4 
3 



0.31 
53.93 



3 46.93 



3 
3 



3 

3 

2 

2 



39.26 

30.98 
22.08 

12.57 
2.48 

51.82 

40.60 



12 28.85 



DIftfor 
I Hour. 



0.332 
0.358 
0.384 

0.408 
0.432 
0.456 
0.479 

0.501 



Hon.— The meen time of semidiemeter pesting may be found by eubtracUng o^.xS from the sidereal time. 

The aign 4. preflzed to the hourljr change of declination indicates that south declinations are decreasinic. 
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1 


PHASES OF THE MOON. 

Faciao Standard Time. 


d h m 
O Full Moon . . Feb. 6 10 34.2 A. M. 

d Last Quarter ... 13 4 34.7 P.M. 
# New Moon .... 20 11 40.6 A. M. 

D First Quarter ... 28 3 13.3 A.M. 


d 


d h 
Apogee .... Feb. 1 0.7 A. M. 

Perigee 16 11.3 P.M. 

Apogee 28 9.2 P.M. 




Sidereal Time 

at 

Greenwich 

Mean Noon. 


1 
1 

Chronometer 

Kate. 
G., if saining. 
L., if UMing. 


Chronometer 

Error. 

F., if fast. 

S., if alow. 


Noon. Position. 


1 &^ 

1 « 


Latitude. 


Longitude. 


1 
1 1 


b m 8 
2ft da 61.20 








2 ' 20 60 47.76 

3 ' 20 64 44.31 

4 20 f« ilft.87 


t 






j 






» 






1 5 


21 2 .17 4.2 


, 






6 21 6 .3.S.98 


.............|.... ......... 






1 

7 
8 

9 

1 

10 


21 10 30.53 
21 14 27.09 
21 18 23.64 

21 22 20.20 


i 




















i 






; 11 1 21 26 16.76 

1 12 21 30 13.31 

1 

13 21 .^i 9.86 



















1 

1 

1 






14 
15 


21 38 6.42 
21 42 2.98 


















16 21 45 59.53 

17 I 21 49 56.08 

18 1 21 63 62.64 


























19 
1 ^^ 


21 57 49.19 










22 1 46.75 










21 1 22 6 42..S0 










22 
23 
24 

25 
26 
27 

28 

29 

1 


22 9 38.86 
22 13 35.41 
22 17 31.96 

22 21 28.52 






1 


















••••" •••••••• 




1 


22 25 25.07 
22 29 21.62 






•... 1 - 










22 33 18.18 










22 37 14.73 






« 




Diflr. for 1 Hour, 
-f-9-.8565. 
(Table H.) 










NOTB.— The chrc 
mination in port, ^ 
aeeumulatsaor dit 
and new error hav 


mometer error and r 
rhether by obserrati 
ninithed wror, ahon] 
t been ascertained. 


ate should be entered opposite the date of their deter- 
on. time^ball, or comparison. The same rate, with the 
d be entered on every snccessiye day until a new rate 
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MARCH, 1898. 



AT GREENWICH APPARENT NOON. 






THE SUN'S 










i 

i 


4 

8 

s 

o 

1 








SMoreal 
Time of 
Semi- 
diameter 
Paaaing 
ICoridian 


Equation of 

Tlmei, 

to bo 

Added to 

Apparent 

Time 


DiflLfor 


Apptrent 
Right AtceiuioiL 


DifLfbr 
I Honr. 


Apparent 
Doclination. 


Difl.for 
iHovr. 


Sonl* 
diameter. 


Tues. 


I 


h m ■ 
22 49 45.62 


• 
9.354 


* M 

S. 7 27 25.8 


m 
+57.05 


16 


m 

ia36 


65.42 


m s 
12 28.85 


0.501 


Wed. 
Thur. 


2 

3 


22 53 29.86 
22 57 13.60 


9.333 
9.313 


7 433.4 
6 41 35.2 


57.30 
57.54 


16 
16 


10.12 
9.88 


65.35 
65.28 


12 16.55 
12 3.78 


a522 
0.542 


Frid. 
Sat 

sc//\r. 


4 

5 
6 


23 56.86 
23 4 39.66 

23 8 22.02 


9.293 
9.274 

9.256 


6 18 31.4 
5 5S 22.6 
532 8.9 


+57.76 

57.97 
58.16 


16 
16 
16 


9.64 

9-39 
9.14 


65.21 

65.15 
65.09 


II 5^5"^ 

II 36.80 
II 22.65 


0.561 1 

0.580 1 

0.598, 


Mon. 
Tues. 
Wed. 


7 
8 

9 


23 12 3.96 
23 15 45.52 
23 19 26.70 


9.240 
9.224 
9.209 


5 850.8 
4 45 28.7 
4 22 2.9 


+58.34 
58.50 
58.65 


16 
16 
16 


8.88 
8.62 
8.36 


65.03 
64.97 
64.91 


II 8.09 
10 53.11 
10 37.79 


1 
0.615 

0.631 

0.645 


Thur. 

Frid. 

Sat 


lO 

II 

12 


23 23 7.55 
23 26 48.07 
23 30 28.29 


9.195 

9.182 

9.170 


3 58 33.7 

3 35 1.5 
3 II 26.7 


+58.78 
58.90 
59.00 


16 
16 
16 


8.10 
7.84 

7.57 


64.86 
64.82 
64.78 


10 22.14 
10 6.14 

9 49.86 


0.659 
0.672 
0.684 


sc//\r. 

Mon. 
Tues. 


13 

H 
15 


23 34 8.24 

23 37 47.94 
23 41 27.40 


9.159 
9.149 
9.140 


2 47 49.6 
2 24 10.5 
2 29.9 


+59.09 
59.16 

59.22 


16 
16 
16 


730 
703 
6.75 


64.74 
64.70 
64.66 


9 33.30 
9 16.48 

8 59.44 


0.695 
0.705 
0.714 


Wed. 
Thur. 
Frid. 


16 

17 
18 


23 45 6.65 
23 48 45.72 
23 52 24.60 


9.132 
9.124 
9. 1 17 


X 36 48.2 
I 13 5.6 
49 22.7 


+59.26 
59.28 

59.29 


16 
16 
16 


6.48 
6.20 
5.92 


64.63 
64.60 

64-57 


8 42.19 
8 24.76 

8 7.13 


0.722 
0.730 
0.737 


Sat 

sc/j\r. 

Mon. 


»9 
20 

21 


23 56 3.34 

23 59 41-94 
3 20.43 


9.tit 
9.106 
9.102 


25 39.7 
S. I 57.0 
N. 21 44.8 


+59.28 
59.26 
59.22 


16 
16 
16 


5.64 

5.36 
5-09 


64-54 
64.52 

64.50 


7 49.37 
7 31.46 

7 13.44 


0.743 
0.749 
0.753 


Tues. 
Wed. 
Thur. 


22 
23 

«4 


6 58.81 
10 37.12 

14 1535 


9.098 
9.096 
9.092 


45 25.6 

1 9 4.8 
I 32 42.2 


+59.17 
59.10 

59.01 


16 
16 
16 


4.81 

4-54 
4.26 


64.49 
64.48 
64.48 


6 55.32 

6 37.13 
6 18.85 


0.756 

0.759 
0.762 


Frid. 
Sat 

sc/i\r. 


25 
26 

27 


17 53-53 
21 31.68 

25 9.82 


9.090 

9.089 
9.089 


1 56 17.2 

2 19 49.6 
2 43 18.9 


+58.91 
58.79 
58.65 


16 
16 
16 


3-99 
3.72 

3-45 


64.48 
64.48 
64.48 


6 0.53 

5 42.19 
5 23.81 


0.764 
0.765 
0.766 


Mon. 
Tues. 
Wed. 
Thur. 


28 
29 
30 
31 


28 47.95 
32 26.11 
36 4.30 

39 42.55 


9.089 
9.091 

9.093 
9.096 


3 6 44.8 
3 30 7.0 

3 53 25.1 

4 16 38.8 


+58.50 

58.34 
58.16 

57.97 


16 
16 
16 
16 


3.18 
2.91 
2.64 
2.37 


64.48 

64.49 
64.50 

64.51 


5 5.44 
4 47.10 
4 28.78 
4 10.54 


0.765 
0.763 
0.762 
0.760 


Frid. 


32 


43 20.88 


9.099 


N. 4 39 47.7 


+57.77 


16 


2. 10 


64.53 


3 52.37 


0.756 


Norm.— Th« metn time off temidiameter patiii 
Th« siKD 4- prefixed to the hourly ch 
docUnAtiont, incrffagini. 


Ag may be found by subtracting 0^.18 from the sidereal timOi 

ange of declination indicates that south declinations are decreasing; north 


• 


• • 

• • 





















MARCH, 1898. 



11 



PHASES OF THE MOOK. 

Paoiflo Standard Time. 



O Full Moon . 
d Last Quarter 
% New Moon 
D First Quarter 



March 



-^^ I Sidereal Time 

o fl I ** 

o I Greenwich 

^^ Mean Noon. 

Q 

' h m 8 

1 22 37 14.73 

2 22 41 11.29 

3 22 45 7.84 

4 22 49 4.39 

5 22 53 0.95 

6 , 22 56 57.50 

7 I 23 54.05 

8 I 23 4 60.61 

9 ' 23 8 47.16 

10 I 23 12 43.71 

11 23 16 40.27 

12 23 20 36.82 

13 23 24 33.37 

14 23 28 29.93 

15 23 32 26.48 

16 j 23 36 23.03 

17 I 23 40 19.58 

18 23 44 16.14 

I 

19 1 23 48 12.69 

20 23 52 9.24 

21 1 23 56 5.80 

22 I 2.35 

23 3 58.90 

24 I 7 55.46 

25 11 52.01 

26 15 48.56 

27 19 45.12 

28 23 41.67 

29 27 38.22 

30 31 34.78 

31 35 31.;53 

32 39 27.88 



Diff. for 1 Hour, 
+9-.8565. 
(Table II.) 



d 

8 

14 

22 

29 



h 
1 

11 


11 



ra 
28.7 A. M. 

48.0 P. M. 

37.1 A. M. 

40.2 P. M. 



([ Perigee 
([ Apogee 



d h 
March 14 6.9 A.M. 
. . . 28 5.5 P.M. 



Chronometer 

Rate. 
G., if ffaining. 
L., if Toting. 



Chronometer 

Error. 

F., if fast. 

S., if alow. 



Hoon Position. 



Latitude. 



Longitude. 



Note.— The chronometer error and rate Hhonld be entered opposite the date of their deter- 
mination in port, whether by observation, time-ball, or companson. The same rate, with the 
aeeumulat4dor diminished error, should be entered on every successive day until a new rate 
and new error have been ascertained. 
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APBIL, 1898. 







AT GREENWICH APPARENT NOON. 








1 

• 
•9 

1 


1 

• 
o 

1 




THE SUN'S 


Tiineol 

S.11U- 

dUm«tw 

Putini 
Uwidiui 


BqaadoooC 

Tlma^ 

•obo 

Added to 


DilLfor 
iHoor. 




Appsnat 
RiKht Aacensioo. 


Dili, for 
lUoar. 


Appartot 


OULfM 
tBMT. 


SmbI- 


Sabtractad 

from 
Apparaot 

Timai 




Frid. 

Sat. 

SUN, 


I 

3 


h m ■ 
43 20.88 

46 59.31 

50 37-86 


t 
9.099 

9.103 
9.109 


• • • 

N. 4 39 47-7 
5 251-5 
5 25 49-9 


m 

+57.77 
57.55 

57-3X 


• • 

16 2.10 
16 1.82 
16 1.55 


64-53 
64.55 

6457 


m a 

3 52.37 
3 34- 29 
3 16.33 


a 
0.756 

0.751 
0.745 




Mon. 
Tues. 
Wed. 


4 

5 

6 


54 i6-55 

57 5540 

1 I 34-44 


9.1x6 
9.123 
9.131 


5 48 42.5 

6 II 29.1 

634 9,3 


+57.06 
56.81 

56.54 


16 1.28 

16 I.OI 

16 0.73 


64.59 
64.62 
64.65 


2 58.52 
2 40.86 
a 23.39 


0.739 
0.731 
0.723 




Thur. 

Frid. 

Sat. 


7 
8 

9 


X 5 13-68 
I 8 53.15 
I 12 32.87 


9.X40 

9.150 
9.161 


6 56 42.8 

7 19 9-3 
7 41 28-4 


+56.25 

55.95 
55.64 


16 0.46 

16 0.18 

15 5990 


64.68 
64.71 

64-75 


2 6.14 

X 49.09 
X 32.30 


0.7x4 
0.705 
0.694 




SUN. 

Mon. 

Tues. 


lO 

II 

12 


I 16 12.86 
1 19 53.14 
I 23 33.74 


9.173 
9.185 

9.198 


8 3 39-9 
8 25 43-4 
8 47 38.7 


+55.31 

54.97 
54-62 


15 59.62 

15 59-34 
15 59-07 


64.79 
64.83 

64-87 


I 15-79 
5956 
43.64 


0.682 
0.669 
a656 

■ 




Wed. 
Thur. 
Frid. 


13 
14 
15 


X 27 14.66 
X 30 55-92 
I 34 37-55 


9.2X2 
9.227 
9.242 


9 925-2 
931 a.8 

9 52 31-0 


+54-25 
53.87 
53-47 


15 58.79 
15 58.52 
15 58.25 


64.92 
64.97 
65.02 


28.06 
12.81 


0.642 
0.628 
0.612 




2.08 




Sat. 

SUN. 

Mon. 


i6 

17 
i8 


X 38 19-55 
I 42 1.94 

I 45 44-73 


9.258 

9.275 
9.292 


10 13 49.5 
10 34 58.0 
10 55 56.0 


+53.06 
52.64 
52.20 


15 57.98 
15 57.71 
15 57-44 


65.07 

65-13 
65.19 


16.60 
30.71 
44.44 


0.596 
0.580 

0.563 




Tues. 
Wed. 
Thur. 


19 

20 
21 


X 49 27.94 
X 53 IX.56 
I 56 55-63 


9.309 
9.327 
9.345 


II 1643.4 
II 37 19.6 

" 57 44-4 


+51.74 
51.27 

50.79 


15 57.18 
15 56.92 
15 56.66 


6525 
65.31 

65-37 


57.75 

1 10.64 

.X 23.11 


0.546 
0.528 
0.510 




Frid. 
Sat 

SUN. 


22 

23 

24 


2 40.13 
2 4 25.08 
2 8 10.49 


9.3C4 
9.383 
9.402 


" 17 57-3 
" 37 58.1 
12 57 46.4 


+50.29 

49.77 
4924 


15 56.40 
15 56.15 
»5 5590 


65-44 
65.50 

6557 


I 35.12 

X 46.70 
X 57.80 


0.491 

0.472 

0.453 




Mon. 
Tues. 
Wed. 


25 
26 

27 


2 XX 56.37 
2 15 42.72 
2 19 29.55 


9.42X 

9.44X 
9.462 


13 17 21.8 
13 36 44.1 

13 55 52.9 


+48.70 

48.15 
47-58 


15 55-65 
15 55-41 
15 55-17 


65.64 
65.71 
65-78 


2 8.45 
2 18.63 
2 28.33 


0.434 
0.4M 
0.394 




Thur. 

Frid. 

Sat. 


28 
29 
30 


2 23 16.88 
2 27 4.70 

2 30 5303 


9.482 
9.503 
9.524 


14 14 47.8 
14 33 28.7 

14 51 551 


+47-00 
46.40 

45-79 


»5 54-93 
15 5470 
15 54-47 


65-85 
65.93 

66.01 


2 37.53 
2 46.24 

2 54-44 


0.373 
0.352 
0.331 




SUN. 


31 


2 34 41.88 


9.546 


N.I 5 10 6.8 


+45.18 


15 54-24 


66.09 


3 2.13 


a3xo 




No«L— 'T 


h«m( 


lAO tiai« of temidian 


lotor pasti 


ng ia.7 b. toond bj labtnetiac c.iS from ih. tidarml 


dma. 






T 


iMtil 


pi + pr«fiiad to th« 


bomrly el 


UDg* <( dMUoaUoo iodioalM llut aoith dKliaaliona 1 


ira incraating. 
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PHASES OP THE MOON. 

Paoifio Standard Time. 


d h m 
O Full Moon . . April 6 1 19.6 P. M. 
d Last Quarter ... 13 6 28.4 A.M. 
# New Moon .... 20 2 20.7 P. M. 
D First Quarter ... 28 6 4.7 P. M. 


d h 
([ Perigee .... April 9 2.2 P. M. 
({ Apogee ....... 25 11.4 A. M. 


*^ . 

Pi 

1 

1 

2 

3 

4 
5 
6 

^ 

9 

' 11 
12 

13 
14 
15 

16 
17 

, 18 

19 
20 
21 


! 

Sidereal Time Chronometer 
at Rate. 


Chronometer 

Error. 
F., if fast. 
8., if slow. 


Noon Position. 


vrreeuwicu 
Mean Noon. 

f 


L., if toeing. 


Latitude. 

i 


Longitude. 

1 


h m 8 

39 27.88 








43 24.44 
47 20.99 

51 17.54 
55 14.10 

59 10.65 

1 3 7.20 
1 7 3.76 
1 11 0^1 

1 14 56.86 
1 18 53.42 
1 22 49.97 

1 26 46.52 
1 30 43.08 
1 34 39.63 

' 1 38 36.19 
1 42 32.74 
1 46 29.30 

1 50 25.85 
. 1 54 22.40 

1 1 58 18.96 


















t 
















1 




















* * - • • • • 


















' 
















1 
1 












i 
























1 






...*•• ••..........!...... ...... •■••■. 


1 


................ 1. -_.--__- -.__ _. 


, 22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


2 2 16.51 


1 
.............I-- - -. 






2 6 12.07 
' 2 10 8.62 












'••• 


::::::::::::. ::::i::::::::::::::::::i 


2 14 5.18 
2 18 1.73 
2 21 58.29 

2 25 54.84 
2 29 51.40 
2 33 47.95 

2 37 44.51 






























1 
1^ 




































Diff. for 1 Hour, 
-f9*.8565. 
(Table II.) 


Non.— The ohronometer error and rate shquld be eotered oppoaite the date of th^ir daler* 

accumulatedoT diminished error, should be entered on erery suoceaaiTe day until a new rate 
and new error have been ascertained. 
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MAY, 1898. 



AT GREENWICH APPARENT NOON. 



i 


8 


» 


s 


1 


• 


%( 


•« 


o 


o 


K 


K 


m 


m 


Q 


Q 


sc/J\r. 


X 


Mon. 


2 


Tues. 


3 


Wed. 


4 


Thur. 


5 


Frid. 


6 


Sat 


7 


SC/N. 


8 


Mon. 


9 


Tues. 


lO 


Wed. 


II 


Thur. 


la 


Frid. 


13 


Sat. 


H 


SC/N. 


15 


Mon. 


16 


Tues. 


17 


Wed. 


18 


Thur. 


19 


Frid. 


20 


Sat. 


21 


SC/N. 


22 


Mon. 


23 


Tues. 


24 


Wed. 


25 


Thur. 


26 


Frid. 


27 


Sat. 


28 


SC/N. 


29 


Mon. 


30 


Tues. 


31 


Wed. 


32 



THE SUN'S 



Apptrent 
Right Ascension. 



h m s 
2 34 41.88 

2 38 31.24 

2 42 21.15 

2 46 11.60 
2 50 2.60 

« 53 54-17 

2 57 46.30 

3 I 3901 
3 5 32.31 

3 9 26.19 
3 13 20.66 

3 17 15-73 

3 21 11.39 
3 25 765 
3 29 4-50 

3 33 1-94 
3 36 5996 

3 40 58.55 

3 44 57.71 
3 48 57.43 
3 52 57.69 

3 56 58.49 

4 o 59.80 

4 5 1-62 

4 9 3.94 
4 13 6.74 
4 17 10.00 

4 21 13.71 
4 25 17.86 
4 29 22.44 

4 33 27.43 
4 37 32.82 



DiflF-for 
I Hoar. 



s 

9.546 

9.5^ 
9.591 

9.614 
9.637 
9.660 

9.684 
9.708 

9.733 

9.757 
9.782 

9.807 

9.832 
9.857 
9.881 

9.905 

9.929 
9.953 

9.977 
0.000 

0.022 

0.044 
0.065 
0.086 

0.107 
0.Z26 
0.145 

0.164 
0.182 
0.199 
0.216 

0.232 



Apparent 
Declination. 



N. 



6.8 



5 10 

5 28 3.4 

5 45 44-7 

6 3 10.4 
6 20 20.2 
6 37 13.7 

6 53 50.8 

7 10 II.O 

7 26 14.2 

7 42 0.0 

7 57 28.2 

8 12 38.3 

8 27 30.2 
8 42 3.6 

8 56 18. 1 

9 10 13.4 

9 23 49.4 
9 37 5.6 



19 50 1.8 

20 2 37.8 
20 14 53.2 

20 26 47.9 
20 38 21.5 

20 49 33.8 

21 o 24.7 
21 10 53.8 
21 21 I.O 

21 30 46.0 

21 40 8.6 
21 49 8.8 
21 57 46.2 

N.22 6 0.7 



OifLfbr 
I Hoor. 



M 
+45.18 

44-55 
43.90 

+43.24 

42.57 
41.89 

4.41.19 
40.48 

39.77 

+39.04 
38.30 

37.55 

+36.78 
36.00 
35.21 

+34.41 

33.59 
32.76 

+31.92 
31.07 
30.21 

+29.34 
28.46 

27.57 

+26.67 
25.76 
24.84 

+23.91 
22.98 
22.04 
2x.o8 



Semi* 
diameter. 



5 5424 
5 54-OI 
5 53.78 

5 53.55 
5 53.32 
5 53- 10 

5 52.87 
5 52.65 
5 52.43 

5 52.21 

5 51-99 
5 51.78 

5 51-57 
5 51.37 
5 51-16 

5 5096 
5 50.76 
5 50.57 

5 50.38 
5 50.20 
5 50.02 

5 49.85 
5 49.68 

5 49-52 

5 49.36 
5 49.20 

5 49.05 



5 
5 
5 
5 



48.91 
48.77 
48.63 
48.49 






+20.12 I 15 48.36 



Sidereal 

Time of 

Semi* 

diameter 

Passing 

Meridian. 



Bqnation of 

Time, 

to be 

Subtracted 

from 

Apparent 

Timii 



s 
66.09 

66.17 

66.25 

66.33 
66.41 
66.50 

66.58 

66.66 
66.74 

66.82 
66.90 
66.98 

67.06 
67.14 
67.22 

67.30 
67.38 
67.46 

67.54 
67.62 

67.70 

67.77 
67.84 

67.91 

67.98 
68.05 
68.12 

68.18 
68.24 
68.30 
68.36 

68.42 



m s 

3 2.13 
3 9-29 
3 15-93 

3 22.03 
3 27.56 
3 32.54 

3 36.94 
3 40.78 
3 44.03 

3 46.70 
3 48.78 
3 50.26 

3 51.16 
3 51-46 
3 51-15 

3 50.28 
3 48.82 

3 46.79 

3 44.19 
3 41.05 
3 37.34 

3 33.12 
3 28.38 
3 23.12 

3 17.37 
3 II. 16 

3 4.48 

2 57.34 

2 49.77 

2 41.77 

2 33.36 

2 24.55 



Diftfor 
I Hour. 



s 
0.310 

0.288 

0.265 

0.242 
0.2x9 
0.195 

a 172 
0.148 
a 124 

0.099 
0.075 
0.050 

ao25 
0.000 
0.025 

0.049 
0.073 
0.096 

i 
0.120 

0.143 
0.165 

0.187 
0.208 
0.229 

0.240 
0.260 
0.288 

0.306 

0.324 
0.342 
0.359 

0.375 



NoTB.^The mean time of semidiame 



er passing may be fonnd by subtracting o^.zS from the sidereal time. 



The sign + prefixed to the honrly change of declination iadicatee that north declinations are increasiag. 
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1 

PHASES OF THE MOON, 

Pacific Standard Time. 

• 


d h m 
O Full Moon . May 5 10 33.7 P. M. 
d LastQnarter . . 12 1 35.8 P.M. 
# New Moon ... 20 4 58.2 A. M. 
]) First Quarter . . 28 9 13.9 A. M. 




• 

d h 
Perigee .... May 7 12.8 P. M. 
Apogee 23 0.5 A. M. 


.a 

Z-i 
1 

2 
3 

; 4 

1 5 

; 6 

! 7 
8 
9 

10 1 


Sidereal Time Chronometer 
at Kate. 
Greenwicli G., if gaining. 
Mean Noon. L., if losing. 


Chronometer 

Error. 

F., if fast. 

S., if slow. 


Noon P 
Latitude. 


osition. 

longitude. 


h m 8 

2 37 44.51 








1 


2 41 41.06 
2 45 37.62 

2 49 34.18 
2 53 30.73 
2 57 27.29 






















1 




t 

1 








1 


3 1 23.84 


• 






1 


3 5 20.40 
3 9 16.95 


















3 13 l.S-.'il 










11 3 17 10.07 








( 


12 

13 
14 


3 21 6.62 

3 25 3.18 
3 28 59-74 








.... .....«_--- .__-» 






1 










15 3 32 56.29 

16 1 3 36 52.85 

17 3 40 49.40 

18 3 44 46.96 
























J 










1 

19 3 48 42.52 










20 3 52 39.08 

21 3 56 .S5.fi3 














22 

23 

i 24 


4 32.19 
4 4 28.75 
4 8 2.5..^ 






1 






1 




. - 


1 
• •••>•■•-••. ......'..•.... ..... ......1 


25 4 12 21.86 

26 4 16 18.42 

27 4 20 14.98 

28 4 24 11. .53 


1 

1 


1 

i 1 

! 






1 






i . . : 








■ 


29 


4 28 8.09 








30 


4 32 4.65 






, 1 


31 ' 4 36 1.21 






1 


32 


4 39 57.76 

DiflF. for 1 Hoar, 
-f9-.8565. 
(Table II.) 


















1 


NoTB. — Tlie chronometer error and rate sbonld be entered opposite the date of their deter- 
mination in port, whether by observation, time-ball, or companion. The same rate, with the , 
aceumulateaoT diminithed error, should be entered on every snccessive day until a new rate 
and new error have been ascertained. 
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JUNE, 1898. 



AT GREENWICH APPARENT NOON. 



I 



Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

sc/j\r. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

sc/j\r. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 



6 

o 



X 

2 

3 

4 

5 
6 

7 
8 



lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

33 

24 

25 
26 

27 

28 
29 

30 

31 



THE SUN'S 



Apptr«nt 
Right Atcensioo. 



n m ■ 

4 37 32.82 
4 41 38.60 

4 45 44-74 

4 49 51.25 
4 53 58.11 

4 58 5-29 

5 2 12.79 
5 6 20.59 
5 10 28.67 

5 14 3702 
5 18 45.61 
5 22 54.43 

5 27 3.44 
5 31 12.64 

5 35 21.99 

5 39 31-46 
5 43 41.04 

5 47 50.68 

5 52 0.37 

5 56 10.08 

6 o 19.78 

6 4 29.44 
6 8 39.04 
6 12 48.54 



6 r6 
6 21 
6 25 



57-92 

7.16 

16.23 



Diff. for 
I Hour. 



6 29 25.12 

6 33 33-79 
6 37 42.22 

6 41 50.41 



t 
0.232 

0.248 

0.263 

0.278 
a 292 
0.306 

0.319 
0.331 
0.342 

0.353 
0.36a 

0.37X 

0.379 
0.386 
0.392 

0.397 
0.40Z 
0.403 

0.404 
0.404 
0.403 

0.401 
0.398 

0-393 

0.387 
0.381 
0.374 

0.366 
0.356 
0.346 



10.335 



Apparent 
Declinttioo. 



o • • 

N.22 6 0.7 

22 13 52.2 
22 21 20.4 

22 28 25.3 
22 35 6.6 
22 41 24.3 

22 47 18.I 

22 52 48.0 

22 57 53.8 

23 2 35.3 

23 6 52.6 
23 10 45.5 

23 14 13.8 
23 17 17.6 

23 19 56.7 

23 22 II.O 
23 24 0.6 
23 25 25.4 

23 26 25.4 
23 27 0.6 
23 27 10.9 

23 26 56.4 
23 26 17. 1 
23 25 13.0 

23 23 44.2 
23 21 50.8 

23 19 32.7 

23 16 50.1 

23 13 43.0 
23 10 11.6 

N.23 6 15.9 



Diff. for 
t Hoar. 



+20.12 
19.16 
18.19 

+17.21 
16.23 
15.24 

+14.24 
13.24 
12.24 

+11.23 

10.21 

9.19 

+ 8.17 

7-M 
6.11 

+ 5.08 
4.05 
3.02 

+ 1.99 

+ 0.95 

— 0.09 

— 1.12 
2.16 
3.19 

- 4.22 
6.26 

- 7.28 
8.30 

9.32 
-10.32 



Semi- 
diamoter. 



Sldareal 
Time of 
Semi- 
diameter 
Pasting 
iMeridianJ 



5 
5 



5 
5 



48.36 
48.23 
48.11 

47.98 
47.86 

47-74 



47.62 

47-51 
5 47.40 



5 47.29 
5 47.19 
5 47-09 

5 47.00 
5 46.91 
5 46.82 

5 46.74 
5 46.67 
5 46.60 

5 46.54 
5 46.48 

5 46.43 

5 46.39 
5 46.35 
5 46.31 

5 46.28 
5 46.26 
5 46.24 

5 46.22 
5 46.21 
5 46.20 

5 46.19 



68.42 
68.48 
68.53 

68.58 
68.63 
68.67 

68.71 

68.75 
68.78 

68.81 
68.84 
68.87 

68.89 
68.91 
68.92 

68.93 
68.94 
68.95 

68.96 
68.96 
68.96 

68.95 
68.94 

68.93 

68.92 
68.90 
68.88 

68.86 
68.83 
68.80 

68.77 



BqaationoC 
Time, 
to be 

Snbtracted 
from 



Added to 

Apparent 

Timii 



m ■ 
2 24.55 
2 15.36 
2 5.80 

I 55-87 

I 45-59 
I 3500 

I 24.09 
I 12.88 

I 1.39 

o 49.62 

o 37-^3 
o 25.41 

o 12.98 
o 0.38 



o 12.37 

o 25.26 

o 38.25 

o 51.29 



I 
I 
I 

I 
I 

2 



4-39 
17.50 
30.61 

43.68 
56.68 

9-59 



2 22.37 
2 35.02 
2 47-49 

2 59.80 

3 ".87 
3 23.72 

3 35.32 



Diff. for 
I Hour. 



■ 

0.375 
0.390 

0.405 

0.420 
0.435 
0.448 

0.461 

0.473 
0.485 

0.495 
0.504 
0.513 

0.521 
0.528 

0.534 

0.538 
0.542 

0.545 

0.546 
0.546 

0.545 

0.543 
0.540 

0.535 

0.530 
0.524 
0.516 

0.507 
0.498 
0.488 

0.478 






NoTB.— Tbo Btan time of temidiameter passing may be foimd by tubtractiiii 
The sign 4* prefixed to the hourly change of declination indicates tha 
sign — indicates that north declinations are decreasing. 



0^.19 from fha tidereal tlmsi 
north declinations are increasing ; tha 
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PHASES OF THE MOON. 

Paciflc Sumdard Time. 



O Full Moou . . . 
1 ([ Last Quarter . 
New Moon . . . 
D First Quarter 


d h m 
June 4 6 11.3 A. M. 
. . 10 10 4.1 P.M. 

. 18 8 19.3 P. M. 

. 26 8 54.0 P. M. 




Perigee 

Apogee 


d h 
June 4 8.4 P.M. 
. . 19 6.0 A. M. 


of the 
nth. 


Sidereal Time ; Chronometer Chronometer 
at ' Hate. i Error. 


NoonP 
Latitude. 


osition. 


^S ' Mean Noon. 


L., if losing. 


I ., 11 IttHl. 

S., if Blow. 


Longitude. 


h m 8 
1 4 Ri) 57.76 




1 
t 


, 2 
i 5 


4 43 54.32 
4 47 50.88 

4 51 47.44 


1 


" 1 


• ••••»• .«*«**l«». •••••••••• 








*• •* •••••••••••• 




4 55 43.99 


****** 








6 4 59 40.55 










1 ^ 

1 


5 3 37-11 










\ 8 1 5 7 33.67 
9 5 11 .30.23 


-•.•.! -- 













JO 


5 15 26.78 

6 19 23.34 
5 23 19.90 


1 






/ n 


1 






12 






1 
13 1 5 27 16.46 




1 


14 
15 

16 
17 
18 

19 
20 


5 31 13.02 


\ 






5 35 9.58 
5 39 6.13 








1 






5 43 2.69 
5 46 59.25 

5 50 55.81 


............ .|....... ...... 






* • • 


, 






! 


5 54 52.37 


j 






21 5 58 48.92 








22 6 2 45.48 








23 6 6 42.04 


' 




• 


24 1 6 10 38.60 




• .•«•••••••.••. ...J. ........... .,- . . . . 

i... 


1 

26 6 14 35.16 


1 
1 




1 26 ' 6 18 31.72 




1 


27 . 6 22 28.28 






28 6 26 24.83 






29 6 30 21.39 


1 


1 


,'50 6 34 17.95 








31 6 38 14.51 




1 















Diff. for 1 Hour, 
-|.9«.8565. 
(Table II.) 



1719 p c- 



Note. — The chronometer error and rate should be entered oppoaite the date of their deter- 
mination in port, trhether by observation, time-ball, or comparison. The same rate, with the 
aceumulated or diminished error, should be entered on every successive day until a new rate 
and new error have oeen ascertained. 
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JULY, 1898. 



AT GREENWICH APPARENT NOON. 



i 

I 



Frid. 
Sat. 

i sc/j\r. 

Moil 
Tues. 
Wc<L 

Thur. 

Frid 

Sat 

SUN. 

Men. 

Tues. 

Wed. 
Thur. 
Frid 

Sat 

SUN. 

Mon. 

Tues. 
Wed 
Thur. 

Frid. 

Sat 

SUN. 

Mon. 
Tues. 
Wed 

Thur. 
Frid. 
Sat 
SUN, 

Mon. 



4 
8 



I 

2 

3 

4 

5 
6 

7 
8 



lO 

II 
la 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 

31 
32 



THE SUN'S 



Appwoit 
Right Ascauioo. 


Diff.for 
I Hour. 


h m 

6 41 
6 45 
6 50 


5041 

58.33 

5-96 


8 

10.335 
XO.324 

10.312 


6 54 

6 58 

7 a 


1330 
20.31 

26.99 


10.299 
10.285 
ZO.27I 


7 6 
7 10 

7 14 


33-31 
3928 

44.86 


10.256 
ZO.24O 
10.224 


7 18 
7 22 
7 26 


50.04 
54.82 

59-17 


10.208 
ZO.Z9O 
ZO.I72 


7 31 
7 35 
7 39 


307 
6.51 

9.48 


10.153 
ZO.I34 

ZO.ZZ4 


7 43 
7 47 
7 51 


11.96 

1393 
15.37 


ZO.O93 
ZO.O7Z 
ZO.O49 


7 55 

7 59 

8 3 


16.28 
16.63 
16.42 


ZO.O26 
ZO.OO3 

9.979 


8 7 
8 II 

8 15 


15.63 

1425 
12.27 


9.955 
9.930 

9.905 


8 19 
8 23 
8 27 


9.69 
6.50 
2.69 


9.880 
9.854 
9.829 


8 30 58.26 
8 34 53.22 
8 38 47.56 
8 42 41.27 


9.803 

9-777 

9751 
9.725 


8 46 


34.38 


9.700 



Apptrent 
DecUnttioQ. 



N.23 6 15.9 

23 I 56.0 
22 57 12.0 

22 52 4.0 
22 46 32.1 
22 40 36.5 

22 34 17.3 

22 27 34.6 
22 20 28.6 

22 12 59.4 
22 5 7.1 
21 56 52.1 

21 48 14.3 
21 39 14.2 
21 29 51.8 

21 20 7.4 
21 10 I.I 

20 59 33.4 

20 48 44.3 

20 37 34.1 
20 26 3.2 

20 14 1 1.8 
20 2 0.0 
19 49 28.3 

19 36 36.8 
19 23 26.0 

19 955.9 

18 56 6.9 
18 41 59.3 
18 27 33.2 
18 12 49.1 

N.17 57 47.2 



Diff.for 
I Hour. 



n 
-10.32 
ZZ.33 

12.33 

-13.33 
14.32 
15.31 

-Z6.29 

17.27 
Z8.24 

-Z9.2O 

20. z 5 

2Z.ZO 

—22.04 
22.97 
23.89 

-24.8Z 

25.71 
26.60 

-27.48 
28.36 
29.22 

-30.07 

30.91 
31.73 

-32.54 
33.35 
34.15 

-34-93 
3570 
36.46 

37.21 
-37-95 



Semi- 
diameter. 



15 46.19 

15 46.19 
15 46.19 

15 46.20 
15 46.21 
15 46.22 

15 46.23 

15 46.25 
15 46.27 

15 46.29 
15 46.32 

15 46.35 

15 46.39 
15 46.43 

15 46.48 

15 46.54 
15 46.60 

15 46.66 

15 46.73 
15 46.81 

15 46.89 

15 46.98 

15 47.07 
15 47.17 

15 47-27 
15 47.38 

15 47-49 

15 47.60 

15 47.72 
15 47.84 
15 47.96 

15 48.09 



Sidereal 

Time of 

Semi- 

diameter 
Passinc 

Meridian. 



68.77 
68.73 
68.69 

68.65 

68.63 
68.55 

68.50 
68.45 
68.39 

68.33 
68.27 
68.21 

68.14 
68.07 
68.00 

67.93 
67.86 

67.79 

67.71 

67.63 
67.55 

67.47 

67.39 
67.31 

67.23 
67.14 
67.05 

66.97 
66.88 
66.79 
66.70 

66.61 



Equatioa of 

Time, 

to be 

Added to 

Apparent 

Time. 



m' B 

3 35.32 
3 46.65 

3 57.69 

4 8.43 
4 18.86 
4 28.95 

4 38.69 
4 48.08 

4 57.07 

5 5.68 

5 13.87 
5 21.65 

5 28.97 

5 35.84 
5 42.22 

5 48.12 

5 53.53 
5 58.40 



6 
6 
6 



2-74 
6.52 

9-74 



6 12.39 

6 14.45 

6 15.92 

6 16.77 

6 17.01 

6 16.66 

6 15.67 

6 14.07 

6 11.87 

6 9.04 

6 5-59 



DilLlor 
I How; 



■ 
0.478 

0.467 
0.455 

0442 
0^28 
0.4H 

0.399 
0.383 

0.367 

0.350 

0.333 
0.3x5 



0.296 
a276 
0.256 

0.235 
a2Z4 

0.192 

O.Z69 
0.Z46 

O.Z22 

0.098 
0.074 
0.049 

0.023 
0.002 
0.028 

0.054 
0.079 
0.Z05 
0.Z3Z 

0.156 



NonL— The mean time of semidiameter patainc may be found by tubtractins 0^.19 from the sidereal time. 

The dfn - prefixed to the hourly change of declination indicates that north declinations ere decreasing. 
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1 

o 
d 

m 

D 

1 




PHASES OF THE MOON. 

Pacific SUndard Time. 


Full Moon . . 
Last Quarter . 
New Moon . . 
First Quarter . 


d h m 
July 3 1 12.1P.M. 
. . 10 8 42.8 A.M. 
. . 18 11 47.2 A.M. 
. . 26 5 39.9 A.M. 


d 
d 


d h 

Perigee July 3 6.1A.M. 

Anocee 16 10.0 A.M. 


Perigee 31 2.6 P.M. 


« 

' 1 

i 2 
3 

4 
5 
6 

! 7 
8 
9 

10 
11 

12 

1 

13 
14 
15 

16 
17 

18 

1 

19 
20 
21 

22 
23 
24 

25 
26 
27 

1 
28 
29 
30 
31 

32 


Sidereal Time 

at 

Greenwich 

Mean Noon. 


Chronometer 

Rale. 
Cx., if saining. 
L., if losing. 


Chronometer 

Error. 

F., if fast. 

S., if slow. 


Noon Position. 


Latitude. 


Longitude. 


li m 8 1 

6 38 14.51 
6 42 11.06 
6 46 7.62 

6 50 4.18 
6 54 0.74 

6 57 57.30 

7 1 53.86 
7 5 50.41 
7 9 46.97 

7 13 43.53 
7 17 40.09 
7 21 36.64 

7 25 33.20 
7 29 29.76 
7 33 26.32 

7 37 22.88 

1 7 41 19.43 

7 45 15.99 

7 49 12.55 
7 53 9.10 

7 57 5.66 

■ 8 1 2.22 
1 8 4 58.78 

8 8 55.33 

8 12 51.89 
1 8 16 48.45 
' 8 20 45.00 

8 24 41.56 

8 28 38.12 

8 32 34.67 

: 8 36 31.23 

, 8 40 27.78 
























































... .••••. 




•*-•--*•••••• 




.--.. 






••••••••••••••• •• 




























1 
















• ••••«•• •••• •••••• 






















:::.:::::::::::::. i;::;::::::::::::::i 














::::::::::::::;:".;i::::::::::::::::::i 






































1 
..................1.................. 






1 
1 






.1 . 






1 






f 


















' 










1 

Diff. for 1 Hoar, 
-f9-.8565. 
(Table II.) 


Note.— The chronometer error and rate shoold be entered opposite the date of their deter- 
mination in port, whether by observation, time-ball, or compariaon. The same rate, with the 
aceumulated or diminist^ed error, should be entered on every successire day until a new rate 
and new error have been ascertained. 
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AUGUST, 1898. 



AT GREENWICH APPARENT NOON. 



t 

i 
"3 



Men. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N, 

Men. 

Tues. 

Wed. 
Thar. 
Frid 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/i\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid 

Sat. 

sc/i\r. 

Mon. 
Tues. 
Wed. 

Thur. 



4 

e 
o 

S 

o 



I 

2 

3 

4 

5 
6 

7 
8 



ID 
II 
12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 



THE SUN'S 



Apparent 
Richt 



8 46 34.38 

8 50 26.87 

8 54 18.76 

8 58 Z0.05 

9 2 0.74 
9 5 5085 

9 9 4038 

9 13 29.34 

9 17 1772 

9 21 5.56 

9 24 52.83 

9 28 39.56 

9 32 25.75 

9 36 11.40 

9 39 56.53 

9 43 41-13 

9 47 25.22 

9 51 8.80 

9 54 51-88 

9 58 34-47 

10 2 16.57 

10 5 58.20 

10 9 39-37 

ID 13 20.08 

10 17 0.37 

10 20 40.22 

10 24 19.68 

10 27 58.74 

10 31 37-44 

10 35 15.78 

10 38 53.79 

10 42 31.49 



Diltfor 
I Hoof:. 



9.700 

9.675 
9.650 

9.625 
9.600 
9.576 

9.552 
9.528 

9.505 

9.482 
9.459 
9.436 

9.413 
9-391 
9.369 

9.347 
9.326 

9.305 

9.285 
9.264 

9.244 

9.225 
9.206 
9.188 

9.170 

9-153 
9.136 

9.120 
9.105 
9.091 
9.077 

9.065 



Apparent 
Dedinatios. 


Difllfor 
t Hoar. 


• • 


• 


N.I 7 57 47.2 
17 42 27.7 

17 26 50.9 


-37-95 
38.68 

39.39 


17 10 57-0 
16 54 46.4 
16 38 19.3 


-40.09 

40.79 
4M7 


16 21 36.0 
16 4 36.8 
15 47 22.0 


-42.14 
42.80 

43-44 


15 29 51-9 
15 12 6.8 

1454 6.9 


-44.07 
44.69 
45-29 


14 35 52.8 
14 17 24.5 
13 58 42.6 


-45.88 
46.46 
47-03 


13 39 47-3 
13 20 39.0 

13 I 17-9 


-47.58 
48.11 

48.63 


12 41 44.5 
12 21 59.2 
12 2 2.1 


-49.14 
49.63 
50.11 


" 41 53-7 
II 21 34.2 

II I 4.2 


-50.58 
51.03 
51.47 


10 40 23.7 
10 19 33.2 

9 58 32.9 


-51.90 

52.31 
52.71 


9 37 23.2 
9 16 4.4 

8 54 36.8 

8 33 0.6 


-53.10 

53.47 
53.83 
54.18 


N. 8 II 16.2 


-54-52 



15 48.09 
15 48.22 

15 48.35 
15 48.49 

15 48.62 
15 48.76 

15 48.90 

15 49-05 

15 49.20 

15 49.36 
15 4952 

15 49.68 

15 49.84 

15 50.01 

15 50.19 

15 50.37 
15 50.55 
15 50.74 

15 50-93 
15 51-13 

15 51-33 

15 51.54 

15 51-75 
15 5196 

15 52.18 
15 52.40 
15 52.62 

15 52.84 
15 53.06 
15 53-29 
15 53-52 

15 53-75 



66*61 

66.53 
66.45 

66.37 
66.28 

66.19 

66.10 
66.02 

6593 

65.85 

65.77 
65.69 

65.61 

65-53 
65-45 

65.38 
65.30 
65.23 

65.16 
65.09 
65.02 

6495 
64.89 

64.83 

64.77 
64.71 
64.66 

64.61 
64.56 
64.51 
64.46 

64.41 



•ob* 



6 5.59 

6 1.54 

5 56.88 

5 51-64 

5 45-79 

5 39-36 

5 32.35 

5 24.77 

5 16.63 

5 7-92 

4 58.68 

4 48.88 

4 38.54 

4 27.66 

4 16.27 

4 4-35 

3 51.92 

3 38.97 



DtiLfbr 
t Hoar. 



25-54 
11.60 



3 

3 

2 57.19 



2 42.30 

2 26.96 

a 11.17 

1 54-94 

I 38.29 

I 21.23 

I 3-8o 

o 45-99 

o 27.82 

o 9-34 



948 



t 

0.156 
0.181 
0.206 




0.374 
0.397 

0.420 

0.442 
0.464 
0.486 

0.508 
0.529 
0.550 

0.570 

0.590 
0.6x0 

0.630 
0.649 
0.667 

0.685 
0.702 
0.719 

0.735 
0.750 

0.764 

0.777 

0.789 



Notb.'.-TIm m—n tloM of Mmiditmttar paMiog may be found bj tobtracting 0^.18 tirom tho tidoroftl timOk 

Tho tlcB — profiiod to tho hourly chango of doclination indicate* that north doclinatiottt are decreaainK. 
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phasp:s of the mook. 

Pari tic Standard Time. 


O Full Moon . An 
([ Lu8t Quarter . 
# New Moon . . 
D First Quarter . 
O Full Moon . . 


d h m 
ijC. 1 8 28. 8 P. M. 
. . 8 10 13.0 P.M. 
. . 17 2 'MA A. M. 
.. 24 12 32.1 P.M. 
. . 31 4 50. 8 A. M. 




d h 
Apogee .... Aug. 12 9. 1 P. M. 

Perigee 28 5.3 P.M. 


r 

1 

2 
3 

4 
5 
6 

7 
8 
9 

10 

11 

12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 

1 


Sidereal Time , 
at 1 
Greenwich 
Mean Noon. 


Chronometer 

Rate. 
G., if Kaining- 
L., if losing. 


Chronometer 

Error. 

F., if fast. 

S., if slow. 


Noon P 
Latitude. 


osition. 


Longitude. 


h m 8 

8 40 27.78 
8 44 24.34 
8 48 20.90 

8 52 17.45 

8 56 14.01 

9 10.56 

9 4 7.12 
9 8 3.68 
9 12 0.23 

9 15 56.79 
9 19 53.34 
9 23 49.90 

9 27 46.46 
9 31 43.01 
9 35 39.56 

9 39 36.12 
9 43 32.67 
9 47 29.23 

9 51 25.78 
9 65 22.34 
9 69 18.89 

10 3 15.45 
10 7 12.00 
10 11 8.56 

10 15 6.11 
10 19 1.66 
10 22 58.22 

10 26 54.77 
10 30 51.32 
10 34 47.88 
10 38 44.43 

10 42 40.99 
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Diff. for 1 Hour, 
-f9«.8565. 
(Table 11.) 


Note.— The chronometer error and r 
mi nation in port, whether by observati 
aeeumulated or diminithed error, shoul 
1 and new error have been ascertained. 


ate should be entered opposi 
on, time* ball, or comparison 
tl be entered on every succo 


Ite the dnte of their deter- 
. The same rate, with the 
Bsive day until a new rate 

1 

1 
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SEPTEMBER, 1898. 



AT GREENWICH APPARENT NOON. 



I 

• 



Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat 



8 



Q 



X 

2 

3 

4 

5 
6 

7 
8 



lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 

31 



THE SUN'S 



Apptrent 
Right Asceniion. 



h m ■ 

o 42 31.49 
o 46 8.90 
o 49 46.03 

o 53 22.92 

56 59-57 

1 o 36.02 



4 12.28 

7 48.36 

II 24.31 

15 0.12 

18 35.82 

22 11.42 

25 46.94 

29 22.40 

32 57-81 

36 33.20 

40 8.57 

43 43.95 

47 19-35 

50 54-78 

54 30.27 



1 58 584 

2 I 41.50 

2 5 17.28 

2 8 53.18 
2 12 29.25 
2 16 5.49 

2 19 41.94 
2 23 18.61 
2 26 55.53 



12 30 32.73 



Diff. for 
I Hoar. 



9.065 

9.053 
9.042 

9.032 
9.023 
9.015 

9.007 
9.000 
8.995 

8.990 
8.985 
8.981 

8.979 
8.977 
8.975 

8.974 
8.974 

8.974 

8.976 
8.978 
8.981 

8.984 
8.988 
8.993 

8.999 
9.005 
9.013 

9.023 

9.033 
9.044 

9.056 



Apparent 
DocUnttioii. 



o ' » 

N. 8 II 16.2 

7 49 23.8 
7 27 23.8 

7 5 16.5 
6 43 2.1 
6 20 41.0 

5 58 13.4 
5 35 39.8 
5 13 0-4 

4 50 15.6 
4 27 25.8 
4 431-1 

3 41 32.1 
3 18 29.1 

2 55 22.4 

2 32 12.3 

2 859.4 
I 45 43.8 

I 22 26.0 
059 6.3 

o 35 45-1 

N. o 12 22.7 

S. on 0.5 

o 34 24.3 

57 48.3 

1 21 12.1 

1 44 35-4 

2 7 58.0 
2 31 19.4 

2 54 39-4 
S. 3 17 57-6 



Diff. for 
I Hour. 



-54.52 
54.84 
55.15 

-55.45 

55.74 
56.01 

-56.27 
56.52 

56.75 

-56.97 
57.18 

57.37 

-57.54 
57.70 

57.85 

-57.98 
58.09 
58.19 

-58.28 

58.35 
58.41 

-58.45 
58.48 

58.49 

-58.50 

58.49 
58.46 

-58.42 
58.36 
58.29 

-58.21 



S«mi- 
diametai; 



5 53.75 
5 53-98 
5 54-21 

5 54-44 
5 54-68 

5 5492 

5 55-16 
5 55.40 
5 5564 

5 55.88 

5 56.13 
5 56.38 

5 56.63 
5 56.88 

5 57-14 

5 5740 
5 57.67 
5 57.94 

5 58.21 
5 58.48 
5 58.75 

5 59.02 
5 59.30 
5 59-58 

5 59.86 

6 0.14 
6 0.41 



Sidersal 

Timoof 

Semi- 

ditmotar 

Pasting 

Meridian. 



6 
6 
6 



0.69 
0.97 

1-25 



16 1.52 



64.41 
64.37 

64-33 

64.29 
64.26 
64.23 

64.20 
64.17 
64.15 

64.13 
64.11 
64.09 

64.08 
64.07 
64.06 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.11 
64.13 
64.15 

64.17 
64.20 
64.23 

64.26 
64.30 
64.34 

64.38 



Bqaatioa of 
Ttme, 
toba 

Snbtractad 
from 

Apparent 

TIOM. 



m • 

o 9.48 
o 28.56 

o 47.93 

I 7.54 
I 27.39 

1 47.43 

2 7.68 
2 28.08 
2 48.64 

3 9.33 
3 30.13 

3 51-02 

4 12.01 

4 33.03 

4 54.12 

5 15.21 
5 36.35 

5 57.46 

6 18.56 

6 39.62 

7 0.63 

7 21-55 

7 42.40 

8 3.11 

8 23.70 

8 44.14 

9 4-38 

9 24.44 

9 44.26 

10 3.84 

10 23.14 



DIAL for 
I Hoar. 



■ 
0.789 

0.801 

0.8x2 

0.822 
0.831 
0.839 

0.846 
0.853 
a859 



0.878 
0.876 
0.873 



0.854 
0.848 
0.840 

0.831 
0.821 
0.810 

0.798 



NoTB.— The mean time of semidiameter passing may be found by subtracting o*.i8 from the sidereal time. 

The sign — prefixed to the hourly change of declination indicates that noith decUnationt arc decreating ; tooth 
declinations, increasing. 



SEPTEMBER, 1898. 



23 



PHASES OF THE MOON. 

Piiciflo Standard Time. 



([ Last Qaarter 
New Moon 
D First Quarter 
O Full Moon 



Sept. 7 

. . 15 

. . 22 

. . 29 



h m 

2 50.8 P.M. 
4 10.2 P.M. 
6 39.4 P.M. 

3 10.5 P. M. 



d h 
([ Apogee .... Sept. 9 1.6 P.M. 
(( Perigee 24 9.0 P. M. 






1 

2 
3 

4 
5 
6 

< 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 



Sidereal Time 

at 

Greenwich 

Mean Noon. 



h m 8 

10 42 40.99 
10 46 37.54 
10 60 34.09 

10 54 30.65 

10 58 27^ 

11 2 23.75 

11 6 20.31 
11 10 16.86 
11 14 13.41 

11 18 9.97 
11 22 6.52 
11 26 3.07 

11 29 59.63 
11 33 56.18 
11 37 52.73 

11 41 49.28 
11 45 45.84 
11 49 42.39 

11 53 38.94 

11 57 35.50 

12 1 32.06 

12 5 28.60 
12 9 25.16 
12 13 21.71 

12 17 18.26 
12 21 14.82 
12 25 11.37 



12 29 
12 33 
12 37 



7.92 
4.47 
1.03 



12 40 57.58 



Diff. for 1 Hour, 
-f9-.8565. 
(Table 11.) 



Chronometer 

Rate. 
G., if gaining. 
L., if losing. 



Chronometer 

Error. 

F.. if fast. 

S., if slow. 



Noon Position. 



Latitude. 



Longitude. 



A 



NOTB. — Tbo chronometer error and rate should be entered opposite the date of their deter- 
mination in port, whether by observation, time-ball, or comparison. The same rate, with the 
aeeumulated or diminished error, should be entered on eve^ successive day until a new nie 
and new error have been ascertained. 
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OCTOBER, 1898. 



1 



AT GREENWICH APPARENT NOON. 



I 

o 



m 
Q 



Sat. 

S(/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/i\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

sc/j\r. 

Mon 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/i\r. 

Mon. 
Tues. 



4 

G 
O 

s 



o 



X 

2 

3 

4 

5 
6 

7 
8 



lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 
30 

31 
32 



THE SUN'S 



Apptrent 
Right Ascension. 



h m s 

2 30 32.73 
2 34 10.22 

2 37 48-04 

2 41 26.20 

2 45 4-73 
2 48 43.65 

2 52 22.98 
2 56 2.75 

2 59 42.97 

3 3 23.66 

3 7 484 
3 10 46.54 

3 14 28.75 
3 18 11.50 
3 21 54.81 

3 25 38.68 
3 29 23.13 
3 33 8.18 

3 36 5383 
3 40 40.11 

3 44 27.02 

3 48 14.57 
3 52 2.79 

3 55 5169 

3 59 4128 

4 3 3158 
4 7 22.60 

4 II 14.36 

4 15 6.87 

4 19 0.16 

4 22 54.22 



14 26 49.09 



DiflF. for 
I Hour. 



t 
9.056 

9.069 

9.083 

9.098 
9.114 
9.130 

9.X48 
9.166 
9.186 

9.206 
9.227 
9.248 

9.270 
9.292 
9-315 

9.340 
9.365 
9.390 

9.415 

9.441 
9.468 

9.495 
9.523 
9.552 

9.581 
9.61 1 
9.641 

9.672 
9.704 
9.736 
9.769 

9.803 



Apparent 
Declination. 



S. 3 17 57.6 

3 41 13.7 

4 427.3 

4 27 38.2 

4 50 46.0 

5 13 50.3 

5 36 50.7 

5 59 46.9 

6 22 38.6 

• 

6 45 25.3 

7 8 6.6 

7 30 42.2 

7 53 ".6 

8 15 34-5 
8 37 50.4 

8 59 59.0 

9 21 59.8 

9 43 52.4 

10 5 36.4 
10 27 1 1.5 

10 48 37.2 

" 953.2 

1 1 30 590 
" 51 54-3 

12 12 38.7 
12 33 11.8 

12 53 33.2 

X3 13 42.5 

13 33 39.3 

13 53 23.4 

14 12 54.2 

S. 14 32 11.4 



Diff.for 
t Hoar. 



-58.21 
58.11 
58.01 

-57.89 

57.75 
57.60 

-"57-43 
57.25 
57.05 

-56.83 
56.60 

56.35 

-56.09 
55-81 
55.51 

-55.19 
54.86 

54.51 

-54.15 
53.77 
53.37 

-52.95 
52.52 
52.07 

-51.61 

51.13 
50.64 

-50.13 
49.60 
49.06 
48.50 

-47.92 



Semi* 
diameter. 



Sidereal 
Time of 
Semi- 
diameter 
Passing 
iMeridiaa 



16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 
16 



1.52 
1.80 

2.07 

2.34 
2.61 

2.89 

3.16 

3.43 
3-70 

3.97 
4.24 

4.51 

4.78 

5.05 
5.33 

5.60 
5.88 
6.16 

6.43 
6.71 

6.98 

7.25 
7.52 

7-79 

8.06 

8.33 
8.59 

8.85 
9.1 1 

936 
9.61 



16 9.86 



64.38 

64.43 
64.48 

64.53 
64.58 

64.64 

64.70 
64.76 
64.82 

64.89 
64.96 
65.03 

65.11 
65.19 
65.27 

65.35 
65-44 
65.53 

65.62 

65.71 
65.81 

65.91 
66.01 
66.11 

66.21 
66.31 
66.42 

66.53 
66.64 

66.75 

66.87 

66.98 



B<|aationof 

Time, 

to be 
Subtracted 

from 
Apparent 

Time. 



m a 

o 23.14 
o 42.15 

I 0.85 



I 19.18 
I 37.16 

I 54-74 



2 
2 



11.92 
28.65 
44.94 



3 0.76 
3 16.08 

3 30.90 



45.21 

58.97 
4 12.18 



24.83 
36.89 
4 48.38 



4 
4 



59.24 
9.51 
5 19." 



28.09 
36.41 

5 44-03 



50.98 
57.22 
6 2.74 



6 7.52 

6 11.55 

6 14.81 

6 17.29 



16 18.98 



Diftfor 
t Hour. 



a 
0.798 

0.786 

0.772 

0.756 
0.740 
0.724 

0.706 
0.688 
0.669 

0.649 
0.628 
0.607 

0.585 
0.562 II 
0.539 

0.515 
0.491 
0.466 

0.440 
0.414 
0.387 

0.360 
0.331 
0.302 

0.273 
0.244 
0.214 

a 184 
0.152 
0.120 
0.087 

0.053 



Non.— Tbe mean time of semidiameter passing may be found hj subtracting 0^.18 from tbe sidereal tim«i 

The sign — prefixed to the hourly change of declination indicates that south declinations are increasing 
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PHASES OF THE MOON. 

Pacific Standard Time. 


([ Last Qoarter . . 
# New Moou . . . 
D First Quarter . . 
O Full Moon . . . 


d h m 
Oct. 7 10 4.7 A.M. 
. . 15 4 37.3 A. M. 
. . 22 1 9.2 A. M. 
. . 29 4 18.2 A. M. 


d h 

d Apogee Oct. 7 8.9 A. M. 

([ Perigee 19 5.9 P.M. 


1 
2 
3 

4 
5 


Sidereal Time 

at 

Greenwich 

Mean Noon. 

h m B 

12 40 57.58 
12 44 54.13 
12 48 50.69 

12 52 47.24 
12 56 4.T79 


Chronometer 

Rate. 
G., if saining. 
L., if loaing. 


Chronometer 

£rror. 
F., if faiit. 
S., if alow. 


Noon Position. 
Latitude. Longitude. 


1 






A 






1 






1 












6 i 13 6 40.34 

1 

7 13 4 36.90 

8 , 13 8 33.45 

9 ! 13 12 30.00 

10 ' 13 16 26.56 

11 13 20 23.11 

12 13 24 19.66 

13 13 28 16.22 

14 13 32 12.77 

15 13 36 9.33 

16 13 40 5.88 

17 13 44 2.43 

18 13 47 58.99 

19 13 51 55.54 

20 13 55 52.10 

21 13 59 48.65 

22 14 3 45.20 

23 I 14 7 41.76 

24 14 11 38.31 

25 14 15 34.86 

26 14 1!> 31.42 

27 14 23 27.98 

* 28 14 27 24.53 

29 14 31 21.08 

30 14 35 17.64 

31 14 39 14.19 

32 14 43 10.75 

i - . ' 














1 




'-••••... 


. 


\ 










1 


















1 


1 
! 




1 




1 








• • •••••••! ••••••••• 




1 




I 



















1 


1 


1 




1 











:;::::::::::::::::i::::;:::::::::::::i 










r 

1 






i 


1 
i 

1 


Dili', for 1 Hour. 
4-9^.8565. 
(Table II.) 


Note.— The chrcmonieter error and i 
mi nation in port, whether by ob»eryatl 
aeettmulaUd or diminished error, abonl 
and new error have been aacertained. 


rate ahould be entered opposite the date of their det«r> 
on. time-ball, or comparison. The same rate, with the 
d be entered on every anoceaaive day until a new rate 
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NOVEMBER, 1898. 



AT GREENWICH APPARENT NOON. 



i 



6 
ST 



Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Men. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

sc/j\r. 

Mom 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 



4 

c 
o 



I 

2 

3 

4 

5 
6 

7 

8 



lo 
II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 

26 

27 

28 
29 

30 
31 



THE SUN'S 



Apparent 
Right Ascension. 



m 



4 26 49.09 

4 30 44-77 

4 34 41,28 

4 38 38.61 

4 42 36.80 

4 46 3583 

4 50 35-73 

4 54 36.49 

4 58 38.11 

5 2 40.60 
5 6 43.95 
5 10 48.17 

5 14 5325 

5 18 59.18 

5 23 5-95 

5 27 13-57 

5 31 22.01 

5 35 31-28 

5 39 4136 

5 43 52.24 

5 48 3-90 

5 52 16.35 

5 56 29.57 

6 o 43.56 

6 4 58.29 

6 9 13-75 

6 13 29.94 

6 17 46.84 

6 22 4.45 

6 26 22.73 



16 30 41.68 



Diitfor 
X Honr. 



t 
9.803 

9.837 
9.872 

9-907 
9.942 

9.978 

aox4 
0.050 
0.086 

0.122 
0.158 
0.194 

0.229 
0.265 
0.300 

0-335 
0.369 

0.403 

0-437 
0.470 

0.502 

0.535 
0.567 

0.598 

0.629 
0.660 
0.690 

0.719 
0.748 
0.776 

0.803 



Apparent 
Declination. 


DilLfor 
I Hour. 


» • 


m 


S. 14 32 1 1.4 

14 51 14.6 

15 10 3.3 


-47.92 

47-33 
46.72 


15 28 37.3 

15 46 56.0 

16 4 59.1 


—46.10 

45.46 
44.80 


16 22 46.2 
16 40 16.8 

16 57 305 


-44.12 

43.42 
42.71 


17 14 26.9 

17 31 5.6 

17 47 26.1 


-41.98 
41.23 
40.47 


18 3 28.1 
18 19 11.2 

18 34 34-9 


-39.69 
38.89 

38.07 


18 49 38.8 

19 422.5 
19 18 45.8 


-37.24 
36.39 
35-53 


19 32 48.0 
19 46 29.1 
19 59 48.4 


-34.65 
33.76 
32.85 


20 12 45.8 
20 25 20.9 
20 37 33.3 


-31.93 

30.99 
30.04 


20 49 22.6 

21 48.6 
21 II 51.0 


-29.07 
28.09 
27.10 


21 22 29.4 
21 32 43.6 
21 42 33.1 


-26.09 

25.07 
24.05 


S.21 51 57.8 


-23.01 



diameter. 



6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 



6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 



9.86 
o.io 
0.34 

0.58 
0.82 
1.05 

1.28 
1.50 
1.73 

1-95 
2.17 

2.39 

2.61 
2.82 

3-03 

3-24 

3-45 
3.66 

3.87 
4.07 
4.27 

4.46 

465 
4.83 

5.01 
5.19 
536 

5-53 
569 
5.84 



16 15.99 



Sidereal 
Time of 
Semi- 
diameter 
Passing 
Meridian. 



66.98 
67.09 
67.20 

67.32 
67.43 

67-55 

67.67 
67.79 
67.91 

68.03 
68.15 
68.27 

68.39 
68.51 
68.63 

68.74 

68.86 
68.98 

69.09 
69.20 
69.31 

69.42 

6953 
69.63 

6973 
69.83 

69-93 

70.03 
70.12 
70.21 

70.30 



Bqnaticm of 

Time, 

to be 
Subtracted 

from 
Apparent 

Time. 



m t 

6 18.98 

6 19.85 

6 19.91 

6 19.12 

6 17-49 

6 15.02 

6 11.69 

6 7-50 

6 2.45 

5 56.54 

5 49-75 

5 42.11 

5 3362 

5 24.26 

5 14-07 

5 3-04 

4 51-19 

4 38.51 

4 25.03 

4 10.74 

3 55-68 

3 3983 

3 23.21 

3 5.83 



2 
2 

2 

I 
I 
I 



47.71 
28.86 

9.27 

48.98 
27.99 

6.33 



DifLfor 
I Hoar. 



10 44.00 



t 
0.053 

0.019 

0.015 

0.050 
0.085 
O.I2Z 

O.X57 
0.193 
0.229 




0.477 
0.5A 

0.545 

0.579 
0.612 
0.644 

0.676 
0.708 

0.739 

0.770 
0.801 
0.831 

a86o 
0.889 
0.917 

0.943 



Non^— The mean time of semidiame 
The sign — prefixed to the hi 



er passing may be found by tubtracting 0^.19 firom the sidereal time. 

nrlf change of declination indicates that sonth declinations are increasing. 
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PHASES OP THE MOON. 



Paoiflo SUndard Time. 



([ Last Quarter 
^ New Moon . 
]) First Quarter 
O Full Moon . 



Nov. 



d h m 

6 6 27.7 A.M. 

13 4 20.3 P.M. 

20 9 4.9 A.M. 

27 8 39.2 P.M. 



d h 

([ Apogee Nov. 4 5.2 A. M. 

a Perigee 15 11.7 P. M. 






*§ 

^ 

A 



1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

•14 

15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 



Sidereal Time 

at 

Greenwich 

Mean Noon. 



h m B 

14 43 10.75 
14 47 7.30 
14 51 3.86 

14 65 0.41 

14 58 56.97 

15 2 53.52 

15 6 50.08 
15 10 46.64 
15 14 43.19 

15 18 39.75 
15 22 36.30 
15 26 32.86 

15 30 29.42 
15 34 25.97 
15 38 22.53 

15 42 19.08 
15 46 15.64 
15 50 12.20 

15 54 8.75 

15 58 5.31 

16 2 1.87 

16 5 58.42 
16 9 54.98 
16 13 51.54 

16 17 48.10 
16 21 44.65 
16 25 41.21 

16 29 37.77 
16 33 34.32 
16 37 30.88 

16 41 27.44 



Diif. for 1 Hour, 
-f-9».8565. 
(Table U.) 



Chronometer 

Kate. 
O., if ffaining. 
L., if losing. 



Chronometer 

Error. 

F., if fast. 

S., if slow. 



Koon Position. 



Latitude. 



Longitude. 



Note.— The chronometer error and rate should be entered opposite the date of their deter- 
mination in port, whether by observation, time* ball, or comparison. The same rate, with tho 
aeeumvkUsa or diminiihed error, should be entered on every successive day until a new rate 
and new error have been ascertained. 
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AT GREENWICH APPARENT NOON. 



i 



Thur. 

Frid. 

Sat. 

sc/j\r. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SC/N. 

Mon. 
Tues. 
Wed 

Thur. 

Frid. 

Sat 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat 

SC/N. 



4 

S 

s 



o 



X 

2 

3 

4 

5 
6 

7 
8 



lo 
II 

12 

13 
H 
15 

i6 

17 
x8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 



THE SUN'S 



Apparent 
Right Atcenston. 



b m t 

6 30 41.68 
6 35 1.28 
6 39 21.52 

6 43 42.36 
6 48 3.80 
6 52 25.80 

6 56 48.34 

7 I 11.38 
7 5 34-92 

7 9 5890 

7 14 23.29 
7 18 48.06 

7 23 13.18 
7 27 38.62 

7 32 4-3^ 

7 36 30.26 

7 40 56.39 
7 45 22.69 

7 49 49." 
7 54 1561 

7 58 42.18 

8 3 8.76 
8 7 35.32 
8 12 1.85 

8 16 28.29 
8 20 54.62 
8 25 20.81 

8 29 46.83 
8 34 12.66 
8 38 38.26 
8 43 3.61 



18 47 28.68 



Diff. for 
I Hoar. 



t 
0.803 

0.830 

0.856 

0.881 
0.905 
0.928 

0.950 
0.971 
0.990 

.008 
.024 
.039 

.053 
.065 
.076 

.085 
.092 
.098 

.X03 
.106 
.107 

.107 
.Z06 
.104 

.xoo 

.095 
.088 

.080 
.072 
.062 
.050 

.037 



Apparent 
Declination. 



S. 21 51 57.8 
22 O 57.3 
22 9 31.4 

22 17 39.9 
22 25 22.3 
22 32 38.5 

22 39 28.4 

22 45 51.5 
22 51 477 

22 57 16.8 

23 2 18.7 
23 6 53.1 

23 10 59.9 

23 14 390 
23 17 50.1 

23 20 33.4 
23 22 48.6 

23 24 35-6 

23 25 54-5 
23 26 45.2 

23 27 7.6 

23 27 1.6 
23 26 27.5 
23 25 25.1 

23 23 54-4 
23 21 55.6 

23 19 28.6 

23 16 33.5 
23 13 10.4 

23 9 19.4 
23 5 0.6 

S. 23 o 14.0 



Diif.for 
I Hoar. 



M 
-23.01 
21.95 
20.88 

—19.81 

18.73 
17.63 

-16.52 
15.40 
14.28 

-13.15 

Z2.0I 
10.86 

- 9.71 
8.55 

7-39 

— 6.22 
5.05 

3.87 

— 2.69 
1.52 

— 0.34 

+ 0.83 
2.01 

3.19 

+ 4.37 

5.54 
6.71 

+ 7.88 

9.04 

10.20 

XI.36 

+12.52 



Semi- 
diameter. 



6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 



5.99 
6.13 

6.27 

6.40 

6.53 
6.66 

6.78 
6.89 
7.00 

7.11 
7.22 

732 

7.42 

7.51 
7.60 

7.69 

7.77 
7.85 

7-93 
8.00 

8.06 

8.12 
8.18 
8.23 

8.27 
8.31 
8.34 

8.36 
8.38 
8.39 
8.40 



Sidereal 

Time of 

Semi< 

diameter 

Passing 

Meridian. 



Equation of 
Time, 
to be 

Subtracted 
from 



Added to 

Apparent 

Time. 



16 18.40 



70.30 

70.39 
70.47 

70-55 
70.62 

70.69 

70.75 
70.81 

70.87 

70.92 
70.97 
71.02 

71.07 
71.12 
71.16 

71.19 
71.21 
71.23 

71.25 
71.26 
71.27 

71.27 
71.27 
71.26 

71.24 
71.22 
71.20 

71.18 
71.16 
71.13 
71.09 

71.04 



m . 

I 10 44.00 

10 21.02 

9 5740 

9 33.17 
9 8.37 

8 43.00 

8 17.09 

7 50.66 

7 23.77 

6 56.42 

6 28.66 
6 0.53 

5 32.04 

5 3.24 

4 34-18 

4 4-88 

3 35-39 
3 572 

2 35.94 
2 6.08 

I 36.16 

I 6.22 

o 36.29 
o 6.42 



o 23.39 

53.08 

1 22.63 

1 52.01 

2 21.20 

2 50.18 

3 18.89 

3 47-32 



DifLfor 
X Hour. 



t 
0.943 

0.970 

0.996 



.021 
.045 
.068 

.090 
.III 
.130 

.148 
.164 
.179 

.193 
.205 
.216 

.225 

.233 
.239 

.243 
.246 

.247 

.247 
.246 
.244 

.240 

.235 
.228 

.220 

.211 
.201 
.190 



1. 178 



NoTB.— The mean time of semidiameter pasting may be found hj subtracting 0^.19 from the sidereal time. 

The sign — > prefixed to the honrly change of declination Indleatot Ihnt south deeUnationa are increasing ; the 
sign + indicates that south declinations are decreasing. 
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([ Last Quarter . 
# New Moon . . 
D First Quarter . 
Foil Moon . . 


PHASES OF THE MOON. 

Pacific Standard Time. 

d h ra d h 
Dec. 6 2 5.6 A. M. d Apogee .... Dec. 1 11.8 P. M. 

. . 13 3 43.1 A. M. d Perigee 14 5.3 A. M. 

. . 19 7 21.6 P. M. d Apogee 29 10.4 A. M. 

. . 27 3 39.2 P.M. 


• 

"^ja ' SideralTime 

1 Greenwich 
b^ Mean Noon. 

Q 

h m 8 

1 16 41 27.44 

2 , 16 45 24.00 

3 16 49 20.56 

4 16 53 17.11 
6 16 57 13.67 

6 17 1 10.23 

7 17 6 6.79 

8 17 9 3.34 

9 17 12 69.90 

10 17 16 56.46 

11 17 20 63.02 

12 17 24 49.68 

13 17 28 46.13 

14 17 32 42.69 

15 17 36 39.25 

16 17 40 35.81 

17 17 44 32.37 

18 17 48 28.92 

19 17 52 25.48 

20 17 56 22.04 

21 18 18.60 

22 18 4 15.16 

23 18 8 11.72 

24 18 12 8.28 

25 18 16 4.83 

26 18 20 1.39 


Chronometer 

Rate. 
G., if gaining. 
L., if Joeing. 


Chronometer 

Error. 

F., if faat. 

S., if slow. 


Noon Poeition. 


Latitude. 


Longitude. 










































































[ 
1 
1 

































. 


























































































27 


18 23 57.95 










28 


18 27 54.51 










29 18 31 51.07 

30 18 35 47.62 


















31 
32 


18 39 44.18 
18 43 40.74 

Diff. for 1 Hour, 
-|-9\8565. 
(Table II.) 










1 


















NoTK.— The chrouometer error and i 
mination in port, whether by observati 
aeeumtUaUd or diminithed error, ahonj 
and new error have been aecertained. 


ate ehonld be entered oppoe 
on. time-ball, or companson. 
Id be entered on every sacce 


ite the dfte of their deter* 

The same rate, with the 

ssive day until a new rate 
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FIXED STARS, 1898. 



MEAN PLACES FOR THE BEGINNING OF 1898. 




Name of Sur. 

1 


Macni- 
tuae. 


Right Ascension. 


Annual 
Variation. 


Doclination. 


Annual 
VariaUon. 






h m 8 


8 


• M 


m 


a Andromeds . 


2 


3 6.85 


+ 3.093 


4- 28 31 38.2 


4- 19.88 


P Cassiopeiae 


2 


3 44.01 


3.179 


+ 58 35 12.6 


19.85 


r Pegasi {Algenih) . 


3 


7 58.96 


3.085 


4- 14 36 59.2 


20.02 


t Ceti .... 


3 


14 13.65 


3.053 


- 9 23 22.9 


19.95 


P Hydri . 


> • . 


3 


20 23.34 


3.218 


- 77 49 43-5 


20.28 


a Cassioi>eiae 


(rar,) 


2 


34 43.06 


+ 3.379 


+ 55 58 40.3 


+ 19.78 


P Ceti 


> . . 


2 


38 28.20 


3.014 


- 18 32 47.7 


19.80 


X Cassiopeiae 


• • . 


2 


50 32.94 


3.585 


4- 60 9 51.4 


19-55 


P Andromedae . 


t . . 


2 


I 4 1. 19 


3.347 


+ 35 4 47.0 


19.15 


e^ Ceti 


1 . . 


4 


I 18 55.47 


2.997 


- 8 42 34.9 


18.66 


a Ursae Min. (Polaris) 


2 


I 21 43.70 


+24.832 


4- 88 45 49.1 


+ 18.79 


a Eridani (Achernar) 


I 


I 33 54-55 


2.231 


- 57 45 18.0 


18.34 


C Ceti .... 


4 


I 46 25.54 


2.962 


- 10 50 24.4 


17.80 


P Arietis .... 


3 


I 49 0.22 


3.305 


4- 20 18 33.8 


17.71 


Y Andromedae . 

1 


2 


I 57 38.14 


3.664 


4- 41 50 24.8 


17.42 


1 a Arietis .... 


2 


2 I 25.32 


+ 3.373 


4- 22 58 48.3 


+ 17.15 


P Trianguli 


3 


2 3 28.38 


3.557 


4- 34 30 17.4 


17.18 


( Cassiopeias 


4 


2 20 39.10 


4.873 


4- 66 56 37.5 


16.40 


X Ceti .... 


3 


2 38 0.86 


3.104 


4- 2 48 21.2 


15.31 


a Ceti .... 


2 


2 56 56.79 


3.131 


4- 3 41 22.2 


14.28 1 


P Persei (Algol) (var,) 


2 


3 I 31.78 


4. 3.887 


+ 40 33 45.1 


-h 14.09 |/ 


a Persei .... 


2 


3 17 2.34 


4.262 


+ 49 29 52.9 


13.05 J 


c Eridani .... 


4 


3 28 7.45 


2.824 


- 9 48 12.0 


12.37 I 


Jl Tauri .... 


3 


3 41 25.17 


3.558 


4- 23 47 22.6 


11.34 l 


C Persei . • . 


3 


3 47 43.14 


4- 3.762 


+ 31 34 49.7 


10.91 


Y Hydri .... 


3 


3 48 48.82 


- 0.987 


- 74 33 5-4 


-♦• 10.99 


X Eridani .... 


3 


3 53 16.26 


+ 2.799 


- 13 47 55.5 


10.42 


c Persei . . . . 


4 


4 I 15-28 


4.340 


+ 47 26 24.1 


9.89 


« Tauri .... 


4 


4 22 39.57 


3.498 


4- 18 57 14.7 


8.22 


a Tauri (Aldebaran) . 


I 


4 30 4.02 


3.438 


+ 16 18 15.0 


7.48 


c Aurigae . . 


3 


4 50 21.03 


4- 3.902 


+ 33 16.2 


4- 5.98 


P Eridani . . . 


3 


5 2 50.10 


2.949 


- 5 13 5-8 


4.89 


a Aurigae (Capella) . 


I 


5 9 9-19 


4.426 


+ 45 53 38.7 


3.98 


p Orionis (Rigel) 


I 


5 9 38.13 


2.882 


- 8 19 10.5 


4.36 


P Tauri 


) • . 


2 


5 19 50.61 


3.790 


+ 28 31 16.2 


3.32 


^ Orionis . 


(var.) 


2 


5 26 47.72 


+ 3.064 


- 22 29.1 


4- 2.89 


a Leporis . 


> • . 


3 


5 28 13.88 


2.645 


- 17 53 43.3 


2.77 


« Orionis . 


> . • 


2 


5 31 2.23 


3043 


- I 16 1.6 


2.53 


a Columbae 


1 . . 


3 


5 35 S7AO 


2.173 


- 34 7 43.1 


2.06 


« Ononis . 


t . . 


2 


5 42 55-IO 


2.845 


- 9 42 21.4 


1.50 


a Orionis . 


(var,) 


I 


5 49 38.96 


-»■ 3.247 


4- 7 23 16.6 


4- 0.91 


p Aurigae . 


1 . . 


2 


5 52 2.83 


4.402 


+ 44 56 12.7 


0.68 


e Aurigae . 


1 • . 


3 


5 52 45.99 


4.092 


+ 37 12 19.2 


+ 0.54 


19 Geminorum 


t . a 


3 


6 8 43.28 


3.623 


+ 22 32 10.7 


- 0.78 


jti Geminorum 


• • 


3 


6 16 47.42 


3.631 


+ 22 33 56.8 


1.59 


a Argtls (Canopus) 


I 


6 21 41.33 


4- 1.330 


- 52 38 23.7 


- 1.89 


X Geminorum . 


2 


6 31 49.18 


3.467 


+ 16 29 10.5 


2.82 


a Canis Majoris (Sinus) . 


I 


6 40 39.21 


2.644 


- 16 34 34.6 


4-74 


€ Canis Majoris 


2 


6 54 37.05 


2.358 


- 28 50 0.4 


4-75 


! d Canis Majoris 


2 


7 4 14.62 


+ 2.439 


- 26 13 52.3 


- 5.54 
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MEAN PLACES FOR THE BEGINNING 


OF 1898. 


1 


Name of Star. 


MasDi- 
tude. 


Right Ascension. 


Annual 
Variation. 


Declination. 


Annual 
Variation. 






h m 8 


s 




• ' M 


M 


d Geminorum . 


3 


7 14 1-92 


+ 3.587 


+ 


22 10 I2.I 


- 6.38 


fi Canis Minoris 


3 


7 21 3723 


3.259 


+ 


8 29 41.0 


7.03 


a* Geminorum {Castor) 


2 


7 28 5.63 


3.837 


+ 


32 6 44.5 


7.60 


a Canis Minoris (Procyon) . 


I 


7 33 57.77 


3-143 


+ 


5 29 10.7 


9.03 


/9 Geminorum [Pollux) 


I 


7 39 4-53 


3.678 


+ 


28 16 20.9 


8.46 


15 Argfis .... 


3 


8 3 12.00 


+ 2.554 


— 


24 37.0 


— 10.22 


30 Monocerotis . 


4 


8 20 33.82 


3.000 


— 


3 34 24.9 


11.54 


c Hydras . . • . 


3 


8 41 22.52 


3.181 


+ 


6 47 34.7 


13-03 


t Ursae Majoris. 


3 


8 52 13.52 


4130 


+ 


48 26 31.4 


13.94 


)9 Argfis .... 


2 


9 12 4.82 


0.675 


— 


69 17 49.3 


14.81 


c Argtls .... 


2 


9 14 21.38 


■¥ 1. 601 


— 


58 50 48.6 


- 15.01 


a Hydras .... 


2 


9 22 34.52 


2.949 


— 


8 12 59.5 


15.47 


6 Ursae Majoris. 


3 


9 26 2.1 1 


4.036 


+ 


52 8 31.4 


16.25 


c Leonis .... 


3 


9 40 3-75 


3.414 


+ 


24 14 37.8 


16.45 


a Leonis (Regulus) . 


I 


10 2 56.43 


3*200 


+ 


12 27 56.5 


17-49 


y* Leonis .... 


2 


10 14 20.98 


+ 3.314 


+ 


20 21 27.0 


- 18.10 


p Leonis .... 


4 


10 27 26.49 


3- 164 


+ 


9 49 53.0 


18.45 


46 Leonis Minoris 


4 


10 47 36.51 


3367 


+ 


34 45 54-1 


19.31 


a Ursae Majoris. 


2 


10 57 26.09 


3.741 


■f 


62 18 6.0 


19.38 


9 Leonis .... 


3 


II 8 41.08 


3.197 


+ 


21 4 56.9 


19.69 


d Crateris .... 


4 


II 14 14.47 


+ 2.997 


— 


14 13 36.3 


- 19.47 


X Draconis 


4 


II 25 20.93 


3.612 


+ 


69 53 38.4 


19.84 


/9 Leonis .... 


2 


" 43 5144 


3.063 


+ 


15 8 31.9 


20.12 


Y Ursae Majoris . 


2 


II 48 28.10 


3.178 


+ 


54 15 42.2 


20.03 


e Corvi .... 


3 


12 4 52.70 


3.084 


— 


22 3 9.0 


20.05 


Y Corvi .... 


3 


12 10 33.61 


-»■ 3.081 


— 


16 58 32.3 


- 20.02 


T) Virginis .... 


4 


12 14 41.25 


3.069 


— 


6 0.2 


20.04 


a> Crucis .... 


I 


12 20 55.41 


3-30I 


— 


62 32 1.8 


20.01 


^ Corvi .... 


3 


12 24 35.31 


3.104 


— 


15 56 50.7 


20.08 


P Corvi .... 


3 


12 29 1.69 


3.143 


— 


22 49 58.0 


19.96 


Y Virginis .... 


3 


12 36 29.52 


-^ 3039 


— 


53 24.9 


- 19.80 


a Canum Venaticorum 


3 


12 51 15.48 


2.814 


■f 


38 52 8.8 


19.50 


« Virginis .... 


3 


12 57 6.01 


2.988 


+ 


II 30 26.3 


19.41 


a Virginis (Spica) 


I 


13 19 49.10 


3.155 


— 


10 37 44.5 


18.89 


C Virginis .... 


3 


13 29 29.70 


3.054 


— 


4 28.0 


18.50 


71 Ursae Majoris . 


2 


13 43 31.38 


-»■ 2.370 


+ 


49 49 19.9 


- 18.07 


Jl Bootis .... 


3 


13 49 49.69 


2.857 


+ 


18 54 32.3 


18.15 


fi Centauri. 


I 


13 56 37.10 


4.185 


— 


59 52 51-9 


17.56 


a Draconis 


4 


14 I 37.72 


1.624 


■f 


64 51 47.4 


17.29 


a Bootis (Arciurus) . 


I 


14 II 0.53 


2-735 


+ 


19 42 48.1 


18.86 


a Centauri {mean) 


I 


14 32 40.17 


+ 4-041 


— 


60 24 51.8 


- 15.03 


c Bootis .... 


2 


14 40 32.01 


2.621 


+ 


27 30 14.8 


15.32 


a* Librae .... 


3 


14 45 14.04 


-f 3.311 


— 


15 37 4.8 


15.14 


p Ursae Minoris . 


2 


14 51 0.02 


- 0.222 


+ 


74 34 20.3 


14.72 


P Bootis .... 


4 


14 58 6.26 


+ 2.260 


■¥ 


40 47 33.8 


14.34 


d Bootis .... 


3 


15 II 23.49 


-¥ 2.421 


-♦• 


33 41 43.6 


- 13.56 


fi Librae .... 


3 


15 II 31.03 


4- 3.223 


— 


9 24.0 


13.48 


/^ Ursae Minoris . 


3 


15 20-53.37 


- 0.127 


+ 


72 II 49.0 


12.81 


a Coronae Borealis . 
a Serpentis 


2 


15 30 22.17 


+ 2.540 


+ 


27 3 28.3 


12.28 


3 


15 39 14.60 


+ 2.952 


■f 


6 44 46.9 


- ".52 j 
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FIXED STARS, 1898. 



MEAN PLACES FOR THE BEGINNING OF 1898. 


Name of Star. 


Macni- 
tnda. 


Right Aacenaion. 


Anntial 
Variation. 


Declination. 


Annual 
Variation. 


€ Serpentis 

S Scorpii .... 

fi^ Scorpii .... 

d Ophiuchi 

T Herculis 


4 
2 

3 
3 

4 


h m a 

15 45 43-87 
15 54 18.08 

15 59 30.32 

16 8 59.98 
16 16 40.50 


a 
+ 2.988 

3-540 
3.482 

3.140 
Z.802 


+ 4 47 5-2 

- 22 19 53.1 

- 19 31 34-9 

- 3 25 54-1 

4- 46 33 21.7 


m 
- 11.02 
10.49 

IO.ZO 

9.48 

8.72 


J) Draconis 

a Scorpii (Ant ares) , 

P Herculis 

C Ophiuchi 

a Trianguli Australis 


3 
I 

3 

3 
2 


16 22 36.71 
16 23 9.13 
16 25 50.10 
16 31 32.50 
16 37 51.84 


4. 0.808 
3.672 
2.578 
3.300 
6.31 1 


+ 61 44 41.9 

- 26 12 20.5 
4- 21 42 42.7 

- 10 21 37.9 

- 68 50 24.6 


- 8.21 

8.26 
8.03 

7.53 1 
7.08 1 


< Ophiuchi 
7) Ophiuchi 
n Herculis 
d Ophiuchi 
fi Draconis 


3 
2 

3 
3 
3 


16 52 50.41 

17 4 31.63 
17 II 29.69 
17 15 44.66 
17 28 7.70 


4. 2.838 

3.436 
2.089 
3.680 

X'354 


4- 9 32 I.O 

- 15 35 55-4 
+ 36 SS 26.6 

- 24 53 52.4 

4- 52 22 36.1 


. 5.80 ;/ 

4.20 
3.90 

2.78 


a Ophiuchi 
fjL Herculis 
Y Draconis 
7j Serpentis 
X Sagittarii 


2 

3 

2 

3 
3 


17 30 11.96 
17 42 28.01 

17 54 14.25 

18 16 1.90 
18 21 40.54 


+ 2.783 
2.347 
X.392 
3.102 
3.702 


4- 12 38 3.1 
4- 27 46 48.6 
4- 51 30 2.6 

- 2 55 30.0 

- 25 28 42.0 


- 2iA 

- 0.53 1 

4- 0.73 
1.67 1 


a Lyra ( Ve^a) . 

<r Sagittarii 

C Aquilae .... 

d Draconis 

fi Cygni .... 


I 
2 

3 
3 
3 


18 33 29.12 

18 48 56.44 

19 43.32 
19 12 31.97 
19 26 36.48 


4. 2.031 

3.721 

2.757 
0.028 

2.420 


4- 38 41 18.8 
- 26 25 24.5 
4- 13 42 42.4 
4- 67 28 55.6 

+ 27 44 43-2 


4- 3.19 , 

4.17 
5.15 

6.33 \ 
7-39 1 


Y Aquilae .... 

d Cygni .... 

a Aquilae (Altair) 

Aquilae .... 

a'Capricorni 


3 

3 

I 

3 

4 


19 41 24.63 
19 41 47.26 

19 45 48.41 

20 6 2.50 
20 12 23.74 


+ 2.852 
1.876 
2.927 

3.097 
3.331 


4- 10 21 52.6 

+ 44 52 53-9 
+ 8 35 55.7 

- I 7 26.9 

- 12 51 39.6 


4- 8.58 
8.65 
9-30 

ID. 49 , 
10.95 


a Pavonis .... 
y Cygni .... 
! )9 Pavonis .... 
a Cygni .... 
« Cygni .... 


2 
2 

3 
I 

3 


20 17 35.23 
20 18 34.17 
20 35 46.20 
20 37 57.29 
20 42 5.06 


4- 4-779 
2.154 

5.464 
2.045 

2.428 


- 57 3 42.2 
4- 39 55 48.2 

- 66 34 10.2 

4- 44 54 56.5 
+ 33 35 16.9 


4- 11.24 
11.39 
12.58 
12.74 
13.36 / 


y Cygni .... 
C Cygni .... 
a Cephei .... 
^ Aquarii .... 
/9 Cephei .... 


4 
3 
3 
3 
3 


20 53 22.21 

21 8 35.64 
21 16 8.75 
21 26 11.39 
21 27 20.64 


+ 2.234 
2.550 
1.436 
3. 161 
0.791 


+ 40 46 27.7 
4- 29 48 30.1 
4-62 9 1 1.9 
- 6 I 12.0 
4- 70 6 46.2 


-^ 13.74 I 
14.63 \ 

15.18 

15.69 

15.76 


c Pegasi . . . ' . 
a Aquarii .... 
a Gruis .... 
X Aquarii .... 

1 C Pegasi .... 

1 


2 

3 
2 

4 
3 


21 39 10.60 

22 32.71 
22 I 48.32 
22 16 23.27 
22 36 22.50 


4- 2-947 
3.082 

3.802 

3.100 

2.991 


4- 9 24 26.2 

- 48 55.6 

- 47 27 17.6 

- I 54 5.0 
+ 10 17 55.9 


4- 16.38 

17.38 
17.27 

18.06 

18.72 


1 c Cephei .... 
a Pis. Aust. (Fomalhaut) . 
a Pegasi (Markab) . 
X Andromedae . 
Of Piscium .... 


3 

I 

2 

4 
4 


22 46 2.78 
22 52 0.87 

22 59 40.78 

23 32 34-25 
23 54 4-40 


4- 2.124 

3323 
2.986 
2.924 

+ 3079 


4- 65 39 49.7 
- 30 9 46.3 
+ 14 39 22.9 

4- 45 54 18.8 
+ 6 17 54.9 


4- 18.88 
19.00 

19.31 
19.48 

+ 19.93 - 
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TABLE FOR FINDING THE LATITUDE BY AN OBSERVED 

ALTITUDE OF POLARIS. 



Reduce the observed altitude of Polaris to the true altitude. 
Reduce the recorded time of observation to the local sidereal time. 

{less than i«» 2i»n.8, subtract it from i^ 21'". 8; 
between i»» 21 '".8 and i3>» 21'". 8, subtract i** 2in>.8 from it; 
greater than 13'' 2i»".8, subtract it from 25'' 2i"».8; 
and the remainder is the hour-angle of Polaris, 

With this hour-angle take out the correction from Table I (below), and add it to or subtract it 
from the true altitude, according to its sign. The result is the approximate latitude of the place. 

Example. — 1898, October i. at 10'' 40'" 30*, P. M., mean solar time, in longitude 29® east of Greenwich, 



suppose the true altitude of Polaris to be 43° 20': required the latitude of the place. 

h 
10 

+ 

12 



Local astronomical mean time . . . . . 

Reduction from Table II. for io'> 40'" 30* . 
Greenwich sidereal time of mean noon. October i. page 25 
Reduction from Table II. for longitude (= i'' 56'" east, or minus) 

Sum (having regard to signs) is equal to local sidereal time 



Subtract sidereal time 

Remainder is equal to hour-angle of Polaris 

True altitude . + 

Correction from Table I (below) — 

Approximate Latitude -f~ 



tu 
40 

I 
40 

o 



s 

30 

45 
58 
19 



23 


22 54 


h 


in s 


25 


21 48 


23 


22 54 



I 58 54 



e 

43 
I 



42 



20 

4 

16 



TABLE I— 1898. 



Hour-Angle. 



m 
O 

5 
10 

15 
20 
25 
30 
35 

40 

45 

50 

55 
60 



Hour-Angle. 



m 
O 

5 
10 

15 
20 

25 
30 
35 

40 

45 
50 

55 
60 



1719 p c- 



.h. 



h. 



.U. 



3.9 
3-9 
3.8 

3-7 
3.6 

3.5 
3-3 
3-1 

2.8 

2.5 
2.1 

1-7 



0.0 
0.1 
0.1 
0.1 

0.1 
0.2 
0.2 

0.3 

0.3 
0.4 
0.4 

0.4 



II. 3 
10.9 

10.4 

9.9 

9.4 

8.8 
8.2 

7-5 

6.8 
6.1 

5-4 
4.6 

3^ 

-h. 



0.4 
0.5 
0.5 
0.5 

0.6 
0.6 
0.7 
0.7 

0.7 

0.7 
0.8 
0.8 



- I 
I 
I 
I 

- I 
O 
O 

o 

o 
o 
o 
o 
-o 



3.8 

30 

2.1 
1.2 

0.3 

59-3 

58.3 
57-3 

56.3 
55.2 

54-1 
53-0 
51^ 

8^ 



0.8 
0.9 
0.9 
0.9 

.0 
.0 
.0 
.0 

.1 
.1 
.1 

.1 



o 
O 

o 
o 
o 



51.9 
50-7 

49-5 

48.3 



o 

+ o 
o 
o 
o 

+ o 
o 
o 
o 



0.8 
2.4 

4.0 

5.6 

7.2 

8.8 
10.4 
12.0 



+ 13.6 
o 15.2 
o 16.8 
o 18.3 

+ 19.8 



1.6 
X.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 

1.6 
x.6 
1.5 
1.5 



o 

+ O 



o 
o 
o 



19.8 

21.4 
22.9 

24-5 

+ o 26.0 
o 27.5 
o 29.0 

o 30- 5 

+ 31.9 

o 33-3 

34.8 
36.2 
+0 37.6 



o 
o 



.6 



.6 



+ 37.6 

o 39.0 
o 40.3 
o 41.6 

+ 42.9 

o 44.2 

45.5 
46.8 



o 
o 



48.0 

49.2 
50.4 

51.5 

+ o 52.6 



o 
o 
o 
o 



• 4 
.3 

.3 
.3 

.3 
.3 
.3 
.2 

.3 
.3 

.1 
.1 



-o 47.1 
o 45.8 

o 44-5 
o 43.2 

- o 41.9 

o 40.5 

o 39.2 

o 37.8 

-o 36.4 

gh. 

o < 

+ o 52.6 

o 53-7 
o 54.8 

o 55-9 
+ 56.9 

o 57-9 
58.9 
59.9 



1.2 
1.3 
1.2 
1.3 

1.3 
1.3 
1.3 
1.3 

1.4 
1.3 
1.4 

X.4 



o 

o 



o 
o 
o 



36.4 

35-0 

33.6 
32.1 

o 30.6 
o 29.1 
27.6 
26.1 



o 
o 



o 24.6 

o 23.1 

O 21.6 

o 20.0 

o 18.4 



.6 
.6 



10 



h. 



O 
O 



+ I 
I 
I 
I 

+ I 



0.8 

1-7 
2.6 

3.4 

4.2 



x.x, 

I.I 

x.x 

x.o 

1 
x.o j 

x.o 

x.o 

I 

0.9 

0.9 
0.9 
0.8 
0.8 



4.2 
5-0 

5-7 
6.4 

7-1 
7.8 

8.4 

8.9 

9.4 

9.9 

10.4 

10.9 

II. 4 



0.8 
0.7 
0.7 
0.7 

0.7 
0.6 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 



5' 



-o 18.4 
o 16.9 

o 15-3 
o 13-7 

-o 12.1 
o 10.5 
o 8.9 

o 7.3 



-o 

o 

o 

-o 

+ o 



5.7 

4-1 

2.5 
0.9 

0.8 



11 



1.4 
1.8 
2.2 

2.5 

2.8 

3-1 
3-3 
3.5 

3.6 

3.7 
3.8 

3.9 
3-9 



1.6 

[.6 
t.6 

[.6 
t.6 
t.6 
t.6 

t.6 
t.6 
t.6 



0.4 
0.4 

0.3 
0.3 

0.3 

0.3 
0.2 
0.1 

CX 
O.X 

0.1 
0.0 
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TO BE ADDED TO A MEAN TIME INTERVAL. 







1 




Mean 
Solar. 




m 


8 


Ih. 


2b. 

m 8 


3*^ 


4h. 


m 8 


6"- 7"- 


gh. 


yh. 


10^ 


ii"-- 




m 


m 8 


m 8 


m 8 


1 

mama 


m 8 


m 8 


m 8 


m a 










0.0 


9.9 


19.7 


29.6 


39.4 


49.3 


59.1 ; 1 9.0 


1 18.9 


1 28.7 


1 38.6 


1 48.4 




1 





0.2 


10.0 


19.9 


29.7 


39.6 


49.4 


59.3 i 1 9.2 1 19.0 


1 28.9 


1 38.7 


148.6 




2 





0.3 


10.2 1 


20.0 


29.9 


39.8 


49.6 


59.5 ; 1 9.3 


1 19.2 


1 29.0 


1 38.9 


148.8 




3 





0.5 


10.3 


20.2 


30.1 


39.9 


49.8 


59.6 


1 9.5 


1 19.3 


1 29.2 


1 39.1 


1 48.9 




4 





0.7 


10.5 


20.4 


30.2 


40.1 


49.9 


59.8 


1 9.7 


1 19.5 


1 29.4 


1 39.2 


1 49.1 




5 





0.8 


10.7 


20.5 


30.4 


40.2 


50.1 


1 0.0 


1 9.8 


1 19.7 


1 29.5 


1 39.4 


1 49.2 




6 





1.0 


10.8 


20.7 


30.6 


40.4 


50.3 


1 0.1 1 10.0 


1 19.8 


1 29.7 


1 39.6 


1 49.4 




7 





1.2 


11.0 


20.9 


30.7 


40.6 


50.4 


1 0.3 


1 10.1 


1 20.0 


1 29.9 


1 39.7 


1 49.6 




8 





1.3 


11.2 


21.0 


30.9 


40.7 


50.6 


1 0.5 


1 10.3 


1 20.2 


1 30.0 


1 39.9 


149.7 




9 





1.5 


11.3 


21.2 


31.0 


40.9 


50.8 


1 0.6 


1 10.5 


1 20.3 


1 30.2 


1 40.0 

1 


149.9 




10 





1.6 


11.5 1 


21.4 


31.2 


41.1 


50 9 


1 0.8 


1 10.6 


1 20.5 


1 30.4 


1 40.2 


150.1 




11 





1.8 


11.7 


21.5 


31.4 


41.2 


51.1 


1 0.9 


1 10.8 


1 20.7 


1 30.5 


1 40.4 


150.2 




12 





2.0 


11.8 


21.7 


31.5 


41.4 


51.3 


1 1.1 1 11.0 i 1 20.8 


1 30.7 


1 40.5 


1 50.4 




13 





2.1 


12.0 


21.8 


31.7 


41.6 


51.4 


1 1.3 1 11.1 1 21.0 


1 30.8 


1 40.7 


1 50.6 




14 





2.3 


12.2 


22.0 


31.9 


41.7 


51.6 


1 1.4 1 11.3 1 21.2 


1 31.0 


1 40.9 


I 50.7 




15 





2.5 


12.3 , 


22.2 


32.0 


41.9 


51.7 


1 1.6 1 11.5 


1 21.3 


1 31.2 


1 41.0 


1 50.9 1 




16 





2.6 


12.5 


22.3 


32.2 


42.1 


51.9 


1 1.8 1 1 11.6 


1 21.5 


1 31.3 


1 41.2 


1 51.0 




17 





2.8 


12.6 


22.5 


32.4 


42.2 , 


52.1 


1 1.9 


1 11.8 ' 1 21.6 


1 31.5 


1 41.4 


1 51.2 ' 

1 




18 





3.0 


12.8 


22.7 


32.5 


42.4 ^ 


52.2 


1 2.1 


1 12.0 


1 21.8 


1 31.7 


1 41.5 


1 51.4 




19 





3.1 


13.0 


22.8 


32.7 


42.5 


52.4 


1 2.3 


1 12.1 


1 22.0 


1 31.8 


1 41.7 


1 51.5 ; 




20 





3.3 


13.1 


23.0 


32.9 


42.7 


52.6 


1 2.4 1 1 12.3 


1 22.1 


1 32.0 


1 41.8 


1 51.7 




21 





3.4 


13.3 


23.2 


33.0 


42.9 


52.7 


1 2.6 1 12.4 1 22.3 


1 32.2 


1 42.0 


151.9 




22 





3.6 


13.5 


23.3 


33.2 


43 


52.9 


1 2.8 1 12.6 1 22.5 


1 32.3 


1 42.2 


152.0 




23 





3.8 


13.6 


23.5 


33.3 


43.2 


53.1 


1 2.9 


1 12.8 , 1 22.6 


1 32.5 


1 42.3 


1 52.2 , 


24 





3.9 


13.8 


23.7 


33.5 


43.4 


53.2 


1 3.1 


1 12.9 


1 22.8 


1 32.7 


1 42.5 


152.4 


25 





4.1 


14.0 


23.8 


33.7 


43.5 


53.4 


1 3.2 


1 13.1 1 23.0 


1 32.8 


1 42.7 


\m\ 


26 





4.3 


14.1 


24.0 


33.8 


43.7 


53.6 


1 3.4 


1 13.3 1 23.1 


1 33.0 


1 42.8 


1 5i7 




27 





4.4 


14.3 


24.1 


34.0 


43.9 


53.7 


1 3.6 1 1 13.4 1 23.3 


1 33.1 


1 43.0 


\m 




28 





4.6 


14.5 


24.3 


342 


44.0 


53.9 


13 7 1 13.6 


1 23.5 


1 33.3 


1 43.2 


153.0 




29 





4.8 


14.6 


24.5 


34.3 


44.2 


54.0 


1 3.9 , 1 13.8 


1 23.6 


1 33.5 


1 43.3 


1 53.2 \ 


30 





4.9 


14.8 


24.6 


34.5 


44.4 


54.2 


1 4.1 1 13.9 1 1 23.8 


1 33.6 


1 43.5 


1 53.S \ 


31 





5.1 


14.9 


24.8 


34.7 


44.5 


54.4 


1 4.2 


1 14.1 


1 23.9 


1 33.8 


1 43.7 


1 535 \ 


32 





5.3 


15.1 


25.0 


34.8 


44.7 


51.5 


1 4.4 


1 14.3 


1 24.1 


1 34.0 


1 43.8 


1 53.7 ; 


33 





5.4 


15.3 


25.1 


35.0 


44.8 


54.7 


1 4.6 


1 14.4 


1 24.3 


1 34.1 


1 44.0 


1 53.8 1 


34 





5.6 


15.4 


25.3 


35.2 


45.0 


54.9 


1 4.7 


1 14.6 


1 24.4 


1 34.3 


1 44.2 


1 54.0 1 

1 




35 





5.8 


15.6 


25.5 


35.3 


45.2 


' 55.0 


1 4.9 1 14.7 


1 24.6 


1 34.5 


1 44.3 


154.2 ' 




36 





5.9 


15.8 


25.6 


35.5 


45.3 


55.2 


1 5.1 1 14.9 


1 24.8 


1 34.6 


1 44.5 


154.3 




37 





6.1 


15.9 


25.8 


35.6 


45.5 


55.4 


1 5.2 1 15.1 


1 24.9 


1 34.8 


1 44.6 


1 54.5 1 




38 





6.2 


16.1 


26.0 


35.8 


45.7 


55.5 


1 5.4 1 15.2 


1 25.1 


1 a5.o 


1 44.8 


1 54.7 




39 





6.4 


16.3 


26.1 


36.0 


45.8 


55.7 


1 5.5 1 15.4 


1 25.3 


1 35.1 


1 45.0 


1 54.8 




40 





6.6 


16.4 


26.3 


36.1 


46.0 


55.9 


1 5.7 1 15.6 


1 25.4 


1 35.3 


1 45.1 


1 55.0 




41 





6.7 


16.6 


26.4 


36.3 


46.2 


56.0 


1 5.9 1 15.7 


1 25.6 


1 a5.4 


1 45.3 


1 55.2 




42 





6.9 


16.8 


26.6 


36.5 


46.3 


56.2 


1 6.0 1 15.9 


1 25.8 


1 35.6 


1 45.5 


1 55.3 




43 





7.1 


16.9 


26.8 


36.6 


46.5 


56.3 


1 6.2 1 16.1 


1 25.9 


1 35.8 


1 45.6 


1 55.5 




44 





7.2 


17.1 


26.9 


36.8 


46.7 


56.5 


1 6.4 1 16.2 


1 26.1 


1 35.9 


1 45.8 


1 55.6 




45 





7.4 


i 17.2 


27.1 


37.0 


46.8 


56.7 


1 6.5 1 16.4 


1 26.2 


1 36.1 


1 46.0 


1 55.8 




46 





7.6 


17.4 


27.3 


37.1 


47.0 


56.8 


1 6.7 i 1 16.6 


1 26.4 


1 36.3 


1 46.1 


1 56.0 




47 





7.7 


17.6 


27.4 


37.3 


47.1 


57.0 


1 6.9 , 1 16.7 


1 26.6 


1 36.4 


1 46.3 


1 56.1 




48 





7.9 


17.7 


27.6 


37.5 


■ 47.3 


57.2 


1 7.0 1 16.9 


1 26.7 


1 36.6 


1 46.4 


1 56.3 




49 





8.0 


17.9 


27.8 


37.6 


47.5 


57.3 


1 7.2 1 17.0 1 26.9 

j 


1 36.8 


1 46.6 


1 56.5 




50 





8.2 


18.1 


27.9 


37.8 


47.6 


57.5 


1 7.4 1 17.2 1 27.1 


1 36.9 


1 46.8 


1 56.6 




51 





8.4 


18.2 


28.1 


37.9 


47.8 


57.7 


1 7.5 1 17.4 


1 27.2 


1 37.1 


1 46.9 


1 56.8 




52 





8.5 


18.4 


28.3 


38.1 


48.0 


57.8 


1 7.7 1 17.5 ! 1 27.4 


1 37.3 


1 47.1 


1 57.0 




53 





8.7 


, 18.6 


28.4 


38.3 


48.1 


58.0 


1 7.8 1 17.7 1 27.6 


1 37.4 


1 47.3 


1 57.1 




54 





8.9 


1 18.7 


28.6 


38.4 


48.3> 


58.2 


1 8.0 1 17.9 1 27.7 


1 37.6 


1 47.4 


1 57.3 




55 





9.0 


18.9 


28.7 


38.6 


48.5 


58.3 


1 8.2 1 18.0 1 27.9 


1 37.7 


1 47.6 


157.5 




56 





9.2 


19.1 


28.9 


38.8 


48.6 


58.5 


' 1 8.3 1 18.2 I 28.1 


I 37.9 


1 47.8 


1 57.6 




57 





9.4 


19.2 


29.1 


38.9 


48.8 


58.6 


1 8.5 1 18.4 1 28.2 


1 38.1 


1 47.9 


1 57.8 




58 





9.5 


19.4 


29.2 


39.1 


49.0 


58.8 


1 8.7 1 18.5 I 1 28.4 


1 38.2 


1 48.1 


1 57.9 




59 

Mean 
Solar. 


9.7 


i 19.5 

1 P- 

1 


29.4 
2b. 


39.3 

3^ 


49.1 

1 


5.»0 

5" 

1 


1 8.8 
gh. 


I 1 18.7 

1 


, 1 28.5 

1 


1 38.4 
gh. 


1 48.3 

10^- 


1 58.1 
Ijh. 






t 
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TO BK ADDED TO A MEAN TIME IXTEEVAL. 


Mean 
Solar. 

ID 


12'' 


13^- 


14h. 
m 8 


f 


m 8 


17^ 


18"- 


19^' 

m H 


20" 


21^- 

ra 8 


22"- 


23^ 


m 


8 


m 8 


m g 


ra 8 


m H 


m 8 


I 
iQ 8 1 ra 8 





1 58.3 


2 8.1 


2 18.0 


2 27.8 


2 37.7 


2 47.6 2 57.4 3 7.3 | 3 17.1 3 27.0 


3 36.8 1 3 46.7 


1 


1 58.4 


2 8.3 


2 18.2 


2 28.0 


2 37.9 


2 47.7 ' 2 57.6 3 7.4 3 17.3 3 27.2 


3 37.0 1 3 46.9 


9 


1 


58.6 


2 8.5 


2 18.3 


2 28.2 


2 38.0 


2 47.9 , 2 57.7 3 7.6 3 17.5 3 27.3 


3 37.2 3 47.0 


3 


1 .58.8 


2 8.6 


2 18.5 


2 28.3 


2 38.2 


2 48.1 2 57.9 3 7.8 ' 3 17.6 , 3 27.5 


3 37.3 1 3 47.2 


4 


1 58.9 


2 8.8 


2 18.6 


2 28.5 


2 38.4 


2 48.2 2 58.1 3 7.9 | 3 17.8 ^ 3 27.6 


3 37.5 ' 3 47.4 


5 


1 59.1 


2 9.0 


2 18.8 


2 28.7 


2 38.5 


2 48.4 2 58.2 3 8. 1 1 3 18.0 1 3 27.8 


3 37 7 1 3 47.5 


6 


1 .59.3 


2 9.1 


2 19.0 


2 28.8 


2 38.7 


2 48.5 2 .58.4 , 3 8.3 3 18.1 \ 3 28.0 


3 37.8 3 47.7 


7 


1 59.4 


2 9.3 


2 19.1 


2 29.0 


2 38.9 


2 48.7 2 58.6 , 3 8.4 3 18.3 


3 28.1 


3 38.0 3 47.8 


H 


1 59.6 


2 9.4 


2 19.3 


2 29.2 


2 39.0 


2 48.9 ; 2 58.7 3 8.6 , 3 18.4 


3 28.3 


3 38.2 i 3 48.0 


9 


I 59.8 


2 9.6 


2 19.5 


2 29.3 


2 39.2 


2 49.0 2 58.9 i 3 8.8 


3 18.6 


3 28.5 


3 38.3 3 48.2 


10 


1 59.9 


2 9.8 


2 19.6 


2 29.5 


2 39.3 


2 49.2 . 2 59.1 3 8.9 


3 18.8 


3 28.6 


3 38.5 3 48.3 


11 


2 


0.1 


2 9.9 


2 19.8 


2 29.7 


2 39.5 


2 49.4 


2 59.2 '3 9.1 3 18.9 


3 28.8 


3 38.6 


3 48.5 


12 


2 


0.2 


2 10.1 


2 20.0 


2 29.8 


2 39.7 


2 49.5 


2 59.4*3 9.2 '3 19.1 


3 29.0 3 38.8 


3 48.7 


13 


2 


0.4 


2 10.3 


2 20.1 


2 :w.o 


2 39.8 


2 49.7 


2 59.6 3 9.4 3 19.3 


3 29.1 , 3 39.0 


3 48.8 


14! 


2 


0.6 


2 10.4 


2 20.3 


2 30.1 


2 40.0 


2 49.9 


2 59.7 1 3 9.6 3 19.4 


3 29.3 , 3 39.1 


3 49.0 


15 


2 


0.7 


2 10.6 


2 20.5 


2 30.3 


2 40.2 


2 50.0 


2 59.9 3 9.7 3 19.6 


3 29.4 ' 3 39.3 


3 49.2 


16 


2 


0.9 


2 10.8 


2 20.6 


2 30.5 


2 40.3 


2 50.2 


3 0.0 ' 3 9.9 3 19.8 


3 29.6 1 3 39.5 


3 49.3 


17 


2 


1.1 


2 10.9 


2 20.8 


2 30.6 


2 40.5 


2 50.4 


3 0.2 1 3 10.1 3 19.9 i 3 29.8 ' 3 39.6 


3 49.5 


18 


2 


1.2 


2 11.1 


2 20.9 


2 30.8 


2 40.7 


2 50.5 


3 0.4 3 10.2 3 20.1 3 29.9 ! 3 39.8 


3 49.7 


19 


2 


1.4 


2 11.3 


2 21.1 


2 31.0 


2 40.8 


2 50.7 


3 0.5 i 3 10.4 3 20.3 


3 30.1 , 3 40.0 


3 49.8 


20 


2 


1.6 


2 11.4 


2 21.3 


2 31.1 


2 41.0 


2 50.8 


3 0.7 3 10.6 1 3 20.4 1 3 30.3 i 3 40.1 


3 50.0 


21 


2 


1.7 


2 11.6 


2 21.4 


2 31.3 


2 41.2 


2 51.0 3 0.9 I 3 10.7 \ 3 20.6 1 3 30.4 3 40.3 


3 50.1 


22 


2 


1.9 


2 11.7 


2 21.6 


2 31.5 


2 41.3 


2 51.2 3 1.0 3 10.9 , 3 20.7 i 3 30.6 


3 40.5 


3 50.3 


23 


2 


2.1 


2 11.9 


2 21.8 


2 31.6 


2 41.5 


2 51.3 1 3 1.2 3 11.1 1 3 20.9 ! 3 30.8 


3 40.6 


3 50.5 


24 


2 


2.2 


2 12.1 


2 21.9 


2 31.8 


2 41.6 


2 51.5 ,3 1.4 1 3 11.2 3 21.1 j 3 30.9 3 40.8 


3 50.6 


25 


2 


2.4 


2 12.2 


2 22.1 


2 32.0 


2 41.8 


2 51.7 


3 1.5 3 11.4 , 3 21.2 i 3 31.1 i 3 40.9 


3 50.8 


26 


2 


2.5 


2 12.4 


2 22.3 


2 32.1 


2 42.0 


2 .51.8 


3 1.7 3 11.5 , 3 21.4 I 3 31.3 3 41.1 


3 51.0 


271 


2 


2.7 


2 12.6 


2 22.4 


2 32.3 


2 42.1 


2 52.0 1 3 1.9 


3 11.7 3 21.6 3 .31.4 '3 41.3 


3 51.1 


28i 


2 


2.9 


2 12.7 


2 22.6 


2 32.4 


2 42.3 


2 52.2 1 3 2.0 


3 11.9 1 3 21.7 3 31.6 ' 3 41.4 


3 51.3 


29 


2 


3.0 


2 12.9 


2 22.8 


2 32.6" 


2 42.5 


2 52.3 1 3 2.2 


3 12.0 3 21.9 3 31.8 3 41.6 3 51.5 


30 1 


2 


3.2 


2 13.1 


2 22.9 


2 32.8 


2 42.6 


2 52.5 ' 3 2.3 


3 12.2 3 22.1 3 31.9 3 41.8 3 51.6 


31 


2 


3.4 


2 13.2 


2 23.1 


2 32.9 


2 42.8 


2 52.7 3 2.5 


3 12.4 3 22.2 3 32.1 i 3 41.9 1 3 51.8 


32 


2 


3.5 


2 1.^.4 


2 23.2 


2 33.1 


2 43.0 


2 52.8 ' 3 2.7 


3 12.5 3 22.4 3 32.2 3 42.1 i 3 52.0 


33 


2 


3.7 


2 13.6 


2 23.4 


2 33.3 


2 43.1 


2 53.0 3 2.8 


3 12.7 3 22.6 3 32.4 I 3 42.3 ' 3 52.1 


34i 


2 


3.9 


2 13.7 


2 23.6 


2 33.4 


2 43.3 


2 53.1 3 3.0 


3 12.9 3 22.7 3 32.6 ! 3 42.4 3 52.3 


35 


2 


4.0 


2 13.9 


2 23.7 


2 83.6 


2 43.5 


2 53.3 ' 3 3.2 


3 13.0 3 22.9 3 32.7 3 42.6 I 3 52.4 


36 


2 


4.2 


2 14.0 


2 23.9 


2 33.8 


2 43.6 


2 53.5 3 3.3 


3 13.2 3 23.0 3 32.9 3 42.8 , 3 52.6 


37 


2 


4.4 


2 14.2 


2 24.1 


2 33.9 


2 43.8 


2 .53.6 3 3.5 


3 13.4 3 23.2 3 33.1 3 42.9 , 3 52.8 


38 


2 


4.5 


2 14.4 


2 24.2 


2 34.1 


2 43.9 


2 53.8 3 3.7 


3 13.5 3 23.4 3 33.2 3 43.1 , 3 52.9 


39 


2 


4.7 


2 14.5 


2 24.4 


2 34.3 


2 44.1 


2 54.0 3 3.8 3 13.7 3 23.5 3 33.4 , 3 43.2 3 53.1 


40 1 


2 


4.8 


2 14.7 


2 24.6 


2 34.4 


2 44.3 


2 54.1 3 4.0 ' 3 13.8 3 23.7 3 33.6 ' 3 43.4 ' 3 53.3 


41 


2 


5.0 


2 14.9 


2 24.7 


2 34.6 


2 44.4 


2 ,54.3 3 4.2 3 14.0 3 23.9 3 33.7 3 43.6 3 .53.4 


42, 
1 ^3 


2 


5.2 


2 15.0 


2 24.9 


2 34.7 


2 44.6 


2 54.5 , 3 4.3 , 3 14.2 3 24.0 3 33.9 3 43.7 


3 .53.6 


2 


5.3 


2 15.2 


2 25.1 


2 34.9 


2 44.8 


2 54.6 , 3 4.5 , 3 14.3 3 24.2 3 34.0 3 43.9 


3 53.8 


44 


2 


5.5 


2 15.4 


2 25.2 


2 35.1 


2 44.9 


2 54.8 , 3 4.6 , 3 14.5 3 24.4 3 34.2 3 44.1 


3 53.9 


45 


2 


5.7 


2 15.5 


2 25.4 


2 35.2 


2 45.1 


2 55.013 4.8 '3 14.7 3 24.5 3 34.4 3 41.2 


3 54.1 


46 


2 


5.8 


2 15.7 


2 25.5 


2 a5.4 


2 45.3 


2 5.5.1 3 5.0 3 14.8 3 24.7 3 34.5 1 3 44.4 3 54.3 | 


47 


2 


6.0 


2 15.9 


2 25.7 


2 a5.6 


2 45.4 


2 55.3 ' 3 5.1 


3 15.0 1 3 24.8 3 34.7 I 3 44.6 ! 3 54.4 


48 


2 


6.2 


2 16.0 


2 25.9 


2 35.7 


2 45.6 


2 55.4 3 5.3 


3 15.2 3 25.0 3 34.9 • 3 44.7 | 3 54.6 


49 


2 


6.3 


2 16.2 


2 26.0 


2 35.9 


2 45.8 


2 55.6 ' 3 5.5 

1 


3 15.8 3 25.2 3 35.0 1 3 44.9 3 54.7 

1 1 


50 


2 


6.5 


2 16.3 


2 26.2 


2 36.1 


2 45.9 


2 ,55.8 3 5.6 


3 15.5 3 25.3 3 35.2 3 45.1 3 54.9 


51 


2 


6.7 


2 16.5 


2 26.4 


2 36.2 


2 46.1 


2 55.9 3 5.« 1 3 15.7 3 25.5 ! 3 35.4 , 3 45.2 3 55.1 


52 


2 


6.8 


2 16.7 


2 26.5 


2 36.4 


2 46.2 


2 56.1 3 6.0 1 3 15.8 , 3 25.7 3 35.5 , 3 45.4 ' 3 .5.5.2 


53 


2 


7.0 


2 16.8 


2 26.7 


2 36.6 


2 46.4 


2 56.3 3 6. 11 3 16.0 , 3 25.8 , 3 a5.7 3 45.5 ' 3 55.4 


54 


2 


7.1 


2 17.0 


2 26.9 


2 36.7 


2 46.6 


2 56.4 3 6.3 1 3 16.1 , 3 26.0 , 3 35.9 , 3 45.7 3 55.6 


55 


2 


7.3 


2 17.2 


2 27.0 


2 36.9 


2 46.7 


2 56.6 3 6.5 3 16.3 3 26.2 1 3 36.0 3 45.9 3 55.7 


56 


2 


7.5 


2 17.3 


2 27.2 


2 37.0 


2 46.9 


2 56.8 3 6.6 3 16.5 3 26.3 1 3 36.2 3 46.0 3 55.9 


57 


2 


7.6 


2 17.5 


2 27.4 


2 37.2 


2 47.1 


2 .56.9 3 6.8 3 16.6 ' 3 26.5 t 3 36.4 3 46.2 3 56.1 


58 


2 


7.8 


2 17.7 


2 27.5 


2 37.4 


2 47.2 


2 57.1 ! 3 6.9 


3 16.8 


3 26.7 ' 3 36.5 i 3 46.4 i 3 56.2 | 


59 


2 8.0 

12^ 


2 17.8 


2 27.7 

14h. 


2 37 5 


2 47.4 
16^ 


2 57.3 ,3 7.1 ! 3 17.0 

1 1 


3 26.8 

20^- 


3 36.7 1 3 46.5 


3 56.4 


Mean 
Solar. 

— ^ 


IS'' 


15*^- 


17" 


18^- 


19^- 


21^- 22^- 


23^ 



EXPLANATION OF THE MONTHLY EPHEMERIS OF THE SUN FOR 

GREENWICH APPARENT NOON. 

The first page for each moDth contains, for Greenwich apparent noon of each day. 
The Sun^s Apparent Bight Ascension^ and Declination^ and the Equation of Time. Adjoin- 
ing colnmns contain the differences of these quantities for one hour. By multiplying this 
difference by the hours and parts of an hour from Greenwich apparent noon, and adding 
the amount to, or subtracting it from, the quantity at noon, according as that quantity is 
increasing or decreasing, we obtain the value of any quantity for any given Greenwich 
apparent time. The hourly differences are given for the instant of apparent noon at 
Greenwich, and, when greater accurac*y is required, should be first interpolated for half the 
hours and parts of an hour of the Greenwich apparent time. 

This page is chiefly used when the sun is observed on the meridian, at which moment 
the local apparent time is 0** 0»" 0*. The longitude from Greenwich expressed in time, if west, 
is at that instant the Greenwich apparent time, or time after Greenwich apparent noon ; if 
east, it is time before Greenwich apparent noon. The longitude of any place is therefore 
employed in reducing the (quantities on this page to apparent noon at that place. 

The equation of time is the number of minutes and seconds to be added to or sub- 
tracted from the apparent time, or the time given by an observation of the sun, to obtain 
the mean time. The heading of the column directs the manner in which the equation is to 
be appUed. When there is a change in the course of the month from addition to sab- 
traction or the reverse (as in the months of April and June), the two different direcdons 
are separated by a line, while a corresponding line b^low points out the dates between 
which the change takes place. The equation of time, as given, is the mean time of appar- 
ent noon, or the hour-angle of the mean sun at tbat instant. 

The Sun^s Semidiameter is used in reducing the altitude of the upper or lower limb of 
the sun to the altitude of the center; and in reducing the angular distance of the limb 
from the moon, or some other object, to the distance from the centre of the sun. 

The declination of the sun reduced to the meridian, or apparent noon, of the place, is 
required in finding the latitude from a meridian altitude of the sun. 

As an example: 

Let the sun's declination be required at apparent noon, 1898, May 30, at a place whose 
longitude is 73^ 30', or 4'* 54"> west from Greenwich. 

Local apparent time May 30 0^ 0'" 

Longitude from Greenwich (additive) 4 54 

Greenwich apparent time May 30 4 54 

Reducing the minutes to decimals of an hour, we find that this moment is 4^.9 after 
Greenwich apparent noon on May 30. 

On page 14, we find that the change of declination in one hour is 

May 30, at Greenwich apparent noon 22".04 

Multiplyby 4 .9 

We have for change in that time 108".00 

Declination at Greenwich noon, May 30 . . . N. 21^ 49' 8".8 
Add change in 4^.9 = 108".00, or 1 48 .0 



We have sun's declination at time of obs . . N. 21^ 50' 56".8 
36 
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LATITUDE BY MERIDIAN ALTITUDE. 

The Observation. — The usnal practice at sea is to commence observing the altitade 
of the sun's lower limb above the sea horizon 20 to 30 minutes before noon, and then by 
the tangent-screw to follow the sun as long as it rises; as soon as the highest altitude is 
reached, the rfnn begins to fall and the lower limb will appear to dip. When the sun begins 
to dip the observation is complete, and the reading of the limb is taken. 

In observing the meridian altitude of the moon or a star, the watch should be set 
beforehand to the time of its culmination. 

The Computation. — From the observed altitude deduce the true altitude, and thence 
the true zenith distance. Mark the zenith distance + or N. if the body is south of the 
zeuith when on the meridian, — or S. if the body is north of the zenith when on the meridian. 

Take out the declination of the body from the Nautical Almanac for the Time of Meri- 
dian Passage^ having regard for its proper sign or name. 

The algebraic sum of the declination and zenith distance will be the latitude; or, in 
other words, add together the zenith distance and the declination if they are of the same 
name, but, if they are of different names, take their difference; this sum or difference will 
be the latitude, which will be of the same name as the greater. 

Example, — At sea, April 14, 1898, long. 140^ E., the observed meridian altitude of the 
sun's lower limb was 60^ 15' 30"; sun bearing south; index corr. — 2' 30"; height of the 
eye, 20 feet. 



Obs. alt., 
Corr., 


fi(F 15' 30" 
f 8 37 




LC, — 2' 30" 
Dip., — 4 23 
Ref., — 33 
Par., -f- 4 
S.D., -f-15 59 


h 


60 24 7 
90 


• 


* — 
d — 


+29 35 53 
+9 22 40 


N. 
.2N. 


Corr., -f- 8' 37'' 



Dec, +9^ 3r 2".8N. 
Corr., — 8 22 .6 



H. D., -f 53".87 
Long., — 9 .33 



-f 9^ 22' 40".2 N. 



Corr., — 502".61 
= —8' 22".6 



r-. 38^ 58' 33". 2 N. 



LONGITUDE AT SEA BY CHRONOMETER. 



The process of determining the longitude at sea consists in comparing the local mean 
time with the Greenwich time at the same iustant. The Greenwich time is found from the 
chronometer, which has previously been regulated and its error and rate tabulated. The 
daily rate being properly applied according to its sign or name, the Greenwich time can be 
known at any iustant. 

The local time is found by measuring the altitude of a celestial body above the sea 
horizon with the sextant, finding the hour-angle of the body, and thence the local time, 
which is compared Tfith the Greenwich chronometer time of the instant of observation. 
The difference of these times is the^longitude, which is went when the Greenwich time is the 
greater and east when it is the lesser. 

The most favorable position of the celestial body for finding the hour-angle from its 
altitude is when nearest the prime vertical, provided the altitude is not so small as to be 
seriously affected by refraction. 

In determining the longitude at sea from a. m. or p. m. observations of the sun, it is 
necessary to employ the latitude by account, carried back from the meridian observation 
for latitude for an a. m. observation or forward for a p. m. observation, making due allow- 
ance for current if sailing in one that is sufficiently well known to estimate its rate. The 
longitude thus determined is reduced for the run to noon. 



38 EXPLANATION. 

In determining the longitude from night observations the latitude employed is that by 
account from the preceding noon and recorded for the time of observation. 

Example.— At sea, May 18, 1898, a. m.; Lat. 41o 25' N.; Long. 133o 30' W., by D. R. 
from preceding noon, the following altitudes of the sun's lower limb were observed ; the 
times noted by a watch compared witli the Greenwich chronometer. Chro. corr., +4™ 59*; 
I. C.,-1' 10"; height of the eye, 17 feet; 0-W, 8»» ST"" 6«. 

I. c— 1' 10" 
Dip., — 4 2 

8. D., -h 15 51 

Ref., — 1 42 
Par., -f 8 



Watch ti 


mes, 
May 18, 


+ 


7h 20'" 
20 
21 


15- 

47 

14 


0, 

Mean, 
Corr., 

h 
d 

Eq. t. 


29^ 35' 30" 
41 20 
46 10 


Mean, 
C-W, 


7 
8 


20 
57 


45.3 
6 


29 41 
-f 9 5 


Chro. t., 
Chro. cor 


16 


17 

4 


51.3 
59 


= 29 50 5 
= +19 39 29 


Or. m. t., 


4h 22™ 


50-.3 


— S™ 46».4 



Corr.,-f 9' 5" 



At noon, May 18, the latitude by meridian altitude was found to be 41° 40' N.; the 
run of the ship from V' 30™ a. m., ENE. (true), 18 miles. 

Traverse Table, for course ENE., dist. 18; D. L.=6'.9 N.; Dep.=16'.6 E.; D. Long.= 
22'.2 E. Hence the Lat. by ace. at 7^ 30"» was 41^ 33'. 



h 

L 


= 29^ 50' 
— 41 33 

-r70 20 


5" 

31 


log sec 
log cosec 

log cos 
log siu 


0.12588 
0.02608 

3.51564 
9.81719 


L. app. t., 
Eq. t., 

L. m. t., May 17, 
Gr. in. t.. May 18, 

Long. 
D. Long. 

Lonir. at noon. 


!- 


^ 7'' 31" 38-.5 
— — 3 46.4 


P 


19 27 52.1 
4 22 50.3 




141 43 


36 


8 


= 70 51 
= 41 1 


48 
43 


+ 8 54 58.2 

133° 44' 33" W. 
— 22 12 




2)9.48479 




1330 22' 21" W 



L. app. time = 7"' 31"» 38-.5 log sin i t. 9.74240 

PHASES OF THE MOON. 

The phases of the moon are given in the right-hand page of each month in Pacific 
Standard Time, according to civil reckoning. 

BFPacific Standard Time is 9"» 38« faster than San Francisco Local Time. 



TIDE TABLES. 

Predicted time of high water for every day of the year 1898 at the following eight staHons : 

San Diego, Cal. (La Play a). 

San Francisco Entrance, Cal. (Fort Point). 

Astoria, Oreg. (Golambia River). 

Port Townsend, Wash. 

Sitka, Alaska. 

St. Paul, Kadiak Island, Alaska. 

Honolnlu, Hawaiian Islands (Oahu Island). 

Panama, Colombia (on Naos Island). 

For other ports, tables of lidal Constants are added. They are used by applying the 
correction (adding if +, subtracting if — ) to the time of high water, on the required day, 
at the principal port given above. 

O** 00™ is midnight, 12*» 00™ is noon. Full-raced type is used to designate noon 
to midnight; ordinary type to designate midnight to noon. 

Complete tide tables, from which these tables are compiled, can be procured from the 
U. S. Coast and Geodetic Survey Office, or from its various agencies. 
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TIDE TABLES. 






Pacific Standard Time — Eight hours slotver tJian Oreenwich Time, 








SAN DIEGO 


. CAL. HIGH WATER, 


1898. 






Day of month. 

1 


January. 


February. 


March. 


April. 
Large tide. ^«^} 
h m h m 


Larg<^ tide, 
h m 


Small tide, 
h m 


Large tide. 


Small tide. 


Large tide. 


Small tide. 


h m 


h m 


h m 


h m 


1 


4 16 


5 46 


5 11 


8 96 


3 09 


7 41 


5 17 


6 50 


2 


5 03 


7 19 


6 01 


8 85 


4 33 


7 50 


6 09 


7 05 


3 


5 46 


8 lO 


6 45 


8 47 


5 37 


7 51 


7 98 


6 54 


4 


6 26 


§ 46 


7 25 


9 08 


6 28 


7 59 


7 55 


7 36 


5 


7 03 


9 16 


8 05 


9 94 


7 11 


8 16 


8 95 


8 15 


6 


7 40 


9 41 


8 42 


9 47 


7 52 


8 89 


8 54 


8 54 


7 


8 17 


lO 05 


9 17 


10 11 


8 30 


9 09 


9 97 


9 37 


8 


8 53 


10 81 


9 54 


10 87 


9 06 


9 96 


10 01 


10 22 


9 


9 26 


10 57 


10 32 


11 06 


9 44 


9 58 


10 41 


11 05 


10 


10 03 


11 96 


11 49 


11 15 


10 80 


10 22 


11 80 


12 22 


11 


10 41 


11 57 


• • • ■ 


19 09 


11 08 


11 08 


. . • . 


1 59 


12 


11 25 


• . • • 


28 


1 90 


11 59 


19 06 


35 


8 88 


13 


35 


19 19 


1 30 


8 19 


• • • • 


1 89 


2 04 


4 50 


14 


1 20 


1 84 


2 49 


5 95 


54 


8 87 


3 38 


5 40 

4 57 


15 


2 19 


8 20 


4 11 


6 88 


2 21 


5 98 


6 16 


16 


3 29 


5 10 


5 24 


7 94 


3 54 


6 18 


6 50 


5 59 


17 


4 35 


6 85 


6 24 


§ 00 


5 12 


6 55 


7 98 


6 53 


18 


5 38 


7 85 


7 15 


8 85 


6 14 


7 99 


7 55 


7 40 

1 


19 


6 33 


8 30 


8 02 


9 08 


7 07 


8 01 


8 95 


8 24|| 


20 


7 23 


9 01 


8 47 


9 40 


7 .54 


8 89 


8 54 


9 07 


21 


8 10 


9 40 


9 29 


10 19 


8 37 


9 09 


9 90 


9 50 


22 


8 55* 


10 17 


10 10 


10 49 


9 18 


9 89 


9 44 


10 34 


23 


9 40 


10 54 


10 .50 


11 09 


10 01 


9 55 


10 06 


11 22 


24 


10 21 


11 80 


11 88 


11 29 


lO 95 


10 36 


10 99 


12 19 


25 


11 04 


• • • • 


. • a * 


19 17 


10 49 


11 21 


10 59 


1 87 


26 


11 50 


04 


08 


1 89 


11 09 


19 15 


11 96 


9 51 


27 


40 


19 49 


43 


7 19 


11 89 


1 88 


• • • • 


4 05 


28 


1 19 


1 51 


1 41 


8 50 


• • • • 


6 00 


48 


5 19 


29 


2 07 


8 47 


• • • • 


• • • • 


04 


7 55 


3 03 


5 94 


30 


3 07 


6 00 


• • . . 


. • • . 


2 00 


6 88 


5 40 


4 32 


31 


4 11 


7 90 


• • . • 


• * . • 


4 00 


6 50 


• • » » 


• • • . 


T 


o reduce Pac 


iftc Standari] 


I Time to Sar 


1 Diego Loca 


1 Time add 11 


[ minutes. 






I 


i*ull-faced 


L type is use 


d to deeignai 


te noon to mi 


duight. 


* 




■ 
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Pacific Standard Time — Eight Iwurs slower than Greenwich Time. 



SAN DIEGO. CAL. HIGH WATER, 1898. 



o 

a 

o 



1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 



May. 







h 


m 


5 


38 


6 


31 


7 


19 


8 


05 


8 


51 


9 


40 



Large tide. Small tide. 



h m 

6 06 
« 39 

7 14 

7 50 

8 95 

9 08 

9 44 

10 9§ 

11 90 



22 

1 40 

4 50 

5 98 

6 05 

O 40 

7 18 
7 46 

§ 1§ 

§ 4§ 
9 15 

9 49 
lO lO 

10 41 

11 93 

25 

3 57 

4 40 

5 90 

6 OO 



10 30 

11 26 
19 81 

1^49 

9 56 
4 OO 

3 07 

4 28 

5 40 

6 38 

7 30 

8 20 

9 07 
9 52 

10 36 

11 21 
19 07 
19 55 

1 47 
9 81 
3 14 

2 00 

3 42 

5 03 

6 11 



June. 



Large tide. 



h m 

6 41 

7 93 
§ 06 

§ 50 
9 85 

10 91 

11 10 

• ■ • ■ 

06 

1 12 

3 4§ 

4 88 

5 94 

6 05 

6 41 

7 16 

7 51 

8 95 

8 58 

9 80 
lO 01 

10 86 

11 16 



1 46 
9 86 
8 87 

4 84 

5 99 

6 91 



Small tide. 



h m 

7 10 

8 03 

8 54 

9 42 

10 32 

11 23 

19 15 

1 lO 
9 05 

9 58 

2 31 

3 59 

5 20 

6 34 

7 .36 

8 29 

9 14 
9 52 

10 28 

10 59 

11 30 

19 01 

19 80 

1 04 

05 

1 15 

2 58 

4 38 

6 05 

7 12 



Jnly. 



Large tide. 



h m 
7 09 

7 57 

8 44 

9 80 

10 15 

11 OO 

11 49 

• • • • 

1 54 

9 47 

3 44 

4 40 

5 30 

6 15 

6 55 

7 84 

8 10 

8 45 

9 19 
9 59 

10 97 

11 05 
19 08 
19 40 

1 84 
9 49 
8 56 

5 08 

6 08 

7 01 
7 49 



Small tide. 



h m 

8 05 

8 53 

9 36 

10 19 

11 01 
11 43 

19 95 
1 08 

45 



1 
3 
5 



55 
27 
17 



6 59 

8 00 
8 40 



9 10 

9 34 

9 56 

10 18 

10 41 

11 05 

11 31 

11 51 

• • • • 

50 



August. 



Large tide. 



h m 

8 88 

9 91 
10 05 

10 47 

11 89 
19 11 

19 50 
1 87 
9 38 



2 
4 

6 
7 



29 
31 

12 
14 



8 00 
8 39 



6 86 

7 16 

7 56 

8 39 

9 07 

9 40 

lO 16 

10 40 

11 12 

11 53 

19 44 

1 58 

3 99 

4 59 

5 57 

6 59 

7 49 

8 98 

9 11 



To reduce Pacific Standard Time to San Diego Local Time a4d 11 minutes. 
Full-faced type is used to designate noon to midnight. 



Small 
tide. 



h ro 

9 15 

9 51 

10 27 

11 03 
11 37 



24 

1 28 
3 11 



3 48 


7 08 


4 56 


7 58 


5 51 


8 14 



8 25 
8 38 

8 52 

9 10 
9 31 
9 52 

10 15 

10 59 

11 36 



41 
2 31 



4 
6 
7 



48 
14 
00 



7 36 

8 10 

8 44 

9 17 
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Pddfic Standard Time — Eight hours slower than Greenwich Time, 



SAN DIEGO, CAL. HIGH WATER, 1898. 



.a 

43 

o 

a 

o 

eB 

Q 



1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 



September. 



Large tide. Small tide 



h in 

9 54 

10 22 

10 52 

11 21 
11 53 

19 9§ 

1 91 

2 49 

4 16 j 

5 96 

6 19 I 

7 09 

7 41 
§ 19 
§ 59 

9 96 

9 36 I 

10 06 i 

10 39 i 

11 20 I 
« 14 



1 33 

3 19 

4 39 

5 47 
O 44 

7 33 

8 1§ 

8 40 

9 12 



h m 
9 50 

10 85 

11 15 



08 

1 18 

4 00 

5 16 

6 31 

7 46 
7 10 

7 47 

8 02 
8 21 

8 43 

9 09 
lO 04 

10 48 

11 39 

• • • • 

55 

2 50 

4 44 

5 47 

6 27 

7 02 

7 35 

8 08 
9 00 
9 49 

• • • • 



October. 



Large tide. 



h m 

9 43 

10 10 

10 37 

11 02 
11 28 

19 04 

I 39 

3 39 

4 5§ 

5 54 

6 41 

7 99 

7 36 

8 04 

8 32 

9 03 
9 37 

10 16 

II 01 

11 58 
1 « 



November. 



9 54 

4 90 I 

5 99 

6 21 ! 

6 56 

7 30 I 

8 04 

8 35 I 

9 06 I 
9 35 



Small tide. 



h m 

10 95 

11 13 



09 

1 28 

7 28 

8 54 
10 20 

5 36 

6 37 

6 50 

7 09 

§ OO 
§ 40 
9 91 

10 05 

10 54 

11 55 



1 13 

2 45 

4 08 

5 04 
5 45 

6 99 

7 90 

8 07 

§ 53 

9 39 

10 96 

11 16 



December. 



Large tide. Small tide. 



h m 

10 02 

10 27 

10 53 

11 27 
19 97 

9 96 

5 04 
5 19 

5 45 

6 16 

6 51 

7 27 

8 03 

8 41 

9 21 

10 05 

10 53 

11 50 

1 OO 
9 94 

4 08 



4 

5 
6 

6 

7 



52 
36 
17 

54 
29 



8 08 



8 
9 
9 



37 
10 
40 



h m 

13 

1 24 

6 02 
8 00 
4 57 

4 04 

5 17 

6 13 

7 09 

7 49 

8 35 

9 99 

10 11 

11 04 



01 

1 06 

2 12 

3 16 
3 50 

5 07 

6 13 

7 19 

8 06 

8 56 

9 43 

10 99 

11 14 

11 58 



Large tide. 



h m 

10 09 

10 40 

11 15 

19 03 

1 16 

3 20 

4 02 

4 46 

5 30 

6 15 

7 00 
7 45 



8 


30 


9 


15 


10 


01 


10 


48 


11 


40 


19 40 



1 51 

3 08 

4 04 

4 55 

5 42 

6 25 

7 Ot 

7 40 

8 17 

8 52 

9 26 
9 57 

10 30 



I 



Small 
tide. 



n m 

• • • • 

42 

1 25 

2 04 
2 40 

3 OO 

4 34 

5 50 
53 

7 51 

8 45 

9 34 

10 99 

11 09 
11 55 



35 

1 25 • 

2 15 

3 17 

4 46 

6 lO 

7 91 

8 18 

9 04 
9 43 

10 17 

10 48 

11 16 
11 45 



To reduce Pacific Standard Time to San Diego Local Time add 11 minatee. 
Fiill*faced type is used to designate noon to midnight. 
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% 


Pacific Standard Time — Eight hours 


slower than Greenwich Time. 






SAN FRANCISCO, CAL. mGH WATER, 1898. 






i • 

■s 

a 
o 

S 
o 

1 « 

1 
3 
3 


January. 


February. 


March. 


April. 


Large tide. 

h m 

6 21 

7 05 
7 45 


Small tide. 


Large tide. 

h m 
7 01 

7 50 

8 35 


Small tide. 


Large tide. 


Small tide. 


Large tide. 


Small 
tide. 

h m ; 
6 59 
' 8 01 
8 52 


h ni 

8 lO 

9 96 
10 9§ 


h m 
10 99 

10 55 

11 91 


h m 

5 10 

6 18 

7 21 


h m 

9 14 

9 45 

10 09 


h m 
9 00 
9 19 
9 41 


4 
5 
6 


8 24 

9 01 
9 38 


11 15 
11 55 

• « « « 


9 20 
10 05 
10 48 


11 44 

• • • • 

07 


8 17 

9 08 
9 52 


10 99 

10 49 

11 08 


10 05 
10 31 
10 59 


9 39 

10 29 

11 19 


7 

8 
9 


10 14 

10 54 

11 36 


25 

55 

1 22 


11 31 
19 15 

1 16 


29 
51 

1 09 


10 35 

11 19 

• • • ■ 


11 99 
11 59 
19 06 


11 34 

• • • • 
12 


19 19 1 
1 lO 
9 19 


10 

1 11 

1 12 


19 90 

1 07 

2 42 


1 48 

2 13 
9 OO 


1 44 

2 17 
2 57 


1 53 

3 00 

4 90 


20 

51 

1 30 


1 00 
9 OO 
3 09 


54 

1 42 

2 45 


8 94 

4 48 

5 55 


13 

1 14 

15 


3 13 

3 49 

4 30 


9 59 

4 15 

5 50 


3 44 

4 40 

5 42 


5 59 

7 35 

8 48 


2 16 

3 10 

4 17 


4 34 

6 06 

7 96 


4 04 

7 44 

8 90 


6 55 

5 29 

6 49 


16 

17 

' 18 


5 16 

6 08 

7 04 


7 98 

8 54 

9 59 


6 51 

7 58 
9 00 


9 40 
10 91 

10 5§ 


5 33 

6 47 

7 58 


8 99 

9 05 
9 49 


8 56 

9 30 
10 09 


8 00 

9 01 
10 00 

1 


1 19 
' 20 

21 

1 


8 02 

8 59 

9 54 


10 50 

11 33 

• • • • 


9 55 

10 48 

11 38 


11 89 

• • • • 
06 


9 00 

9 55 

10 48 


10 15 

10 48 

11 17 


10 39 

11 09 
11 30 


10 53 

11 42 
19 80 


22 
23 
24 


10 49 

11 43 
12 36 


12 

49 

1 26 


37 

1 07 
1 38 


19 98 
1 90 
9 18 


11 45 

• • • • 

15 


11 38 

19 99 

1 90 


• • ■ • 

00 
30 


1 90 
9 19 
8 11 


1 25 
26 

1 27 


2 03 

2 36 

3 12 


1 33 
9 39 
3 36 


2 11 

2 46 

3 25 


3 91 

4 39 

6 98 


45 

1 15 

1 48 


9 14 
8 15 
4 33 


1 00 

1 30 

2 07 


4 15 

5 18 i 

6 19 


1 
1 28 

i 29 
1 30 
1 31 


3 53 

4 36 

5 21 

6 12 


4 59 
6 99 
§ 1§ 
9 34 


4 11 

« « • • 


8 17 

• • • • 

• • • a 

• • • ■ 


2 22 

3 06 

4 09 
8 49 


6 lO 

7 35 

8 16 

5 39 


6 45 

7 15 
7 44 

• • . . 


3 16 

4 45 
6 19 

• . • • 


T 


reduce Pacific Standard 


L Time to San Francisco L 


lOcal Time su 


hiraot 10 min 


ntes. 




I 


=*all«faced ty^pe is use 


d to designate noon to mi 


idnight. 
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Pacific Standard Time — tJight hours glower than Greenwich Time. 


— — 






SAN FRANCISCO, CAL. HIGH WATER, 1898. 




Day of month. 


Mi 
Large tide, 
h m 


Small tide. 


Jul 
Large tide. 


ne. 

Small tide, 
h m 


July. 


August. 

Large tide. ^maU 

^, 1 
h m h III 


Large tide. 


Small tide, 
h m 


h m 


h m 


h m 


1 


8 11 


7 36 


8 90 


9 38 


8 89 


10 44 


10 96 


11 48 1 


2 


8 89 


8 37 


9 09 


10 40 


9 39 


11 34 


11 91 


19 94 1 


3 


9 08 


9 a5 


9 48 


11 38 


lO 97 


19 18 


• • • • 


19 59 


4 


9 40 


10 32 


10 85 


19 80 


11 99 


1 OO 


14 


1 89 




lO 18 


11 29 


II 96 


1 91 


• • • • 


1 40 


1 09 


9 06 


1 6 


lO 58 


19 94 


■ • • • 


9 11 


17 


9 90 


9 41 


2 08 


' 7 


11 41 


1 99 


18 


8 OO 


1 15 ! 9 59 


8 91 


3 10 : 


8 


• • • • 


9 99 


1 17 


8 47 


8 89 


2 17 


4 05 


4 24 1 


9 


29 


8 98 


2 24 


4 88 


4 19 


3 25 


4 54 


6 00 j 


10 


1 23 


4 95 


5 18 


3 39 


5 05 


4 42 


5 47 


7 48 ' 


1 ^1 


2 31 


5 91 


6 01 


5 01 


5 51 


6 10 


6 45 


9 12 ' 


! 12 

1 


6 10 


3 51 


6 45 


6 26 


6 40 


7 45 


7 40 


10 04 


13 


6 50 


5 18 


7 97 


7 49 


7 97 


9 09 


8 81 


10 40 


14 


7 8ti 


6 40 


8 07 


9 02 


8 19 


10 13 


9 17 


11 07 


15 


8 11 


7 58 


8 45 


10 06 


8 54 


11 01 


10 Ol 


11 30 

f 


16 


8 47 


9 50 


9 90 


11 01 


9 86 


11 40 


lO 49 


11 51 


17 


9 91 


10 00 


9 54 


11 50 


lO 16 


19 19 


11 98 


1)1 11 ! 


18 

1 


9 58 


10 ,55 


10 98 


19 88 


lO 56 


19 89 


• • • • 


IS 31 

1 


19 


lO 94 


11 46 


11 08 


1 10 


11 85 1 1 04 


04 


19 59 


20 


10 54 


19 85 


11 39 


1 45 


. • . . 1 1 98 


1 17 


46 1 


21 


11 94 


1 99 


• • • • 


9 17 


13 


1 50 


1 46 


1 34 1 


22 


11 54 


9 09 


18 


9 45 


55 


9 15 


9 91 


2 32 


1 23 


• • • • 


9 58 


59 


8 11 


9 49 


1 44 


8 07 


3 44 


24 


29 


8 86 


8 40 


1 45 


8 14 


2 38 


8 58 


5 17 


i 25 


1 04 


4 14 


4 14 


2 U 


8 59 


3 38 


5 09 


6 55 


26 


1 50 


4 47 


4 49 


3 55 


4 86 


5 05 


6 14 


8 18 


27 


5 91 


2 51 


5 98 


5 17 


5 98 


6 50 


7 94 


9 12 


28 


5 56 


4 12 


6 11 


6 52 


96 : 8 28 


8 81 


9 55 


29 


6 31 


5 44 


6 57 


8 25 


7 80 9 38 


9 81 


10 31 1 


30 


7 0« 


7 12 


7 47 


9 42 


8 81 10 30 


lO 97 


11 06 


31 


7 49 


8 28 


. • . • 


• • • • 


9 81 


11 10 


11 90 


11 40 


T 


'o reduce Pac 


dfic Standarc 


I Time to Sai 


1 Francisco I 


iocal Time fmbtract 10 min 


utes. 




I 


^all-faeed 


1 type is U8€ 


)d to desigua 


te noon to m 


idnight. 

• 
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1 


Pacific Standard Time — 


Eight houn 


? slower the 

MGH WATI 


tn Greenwich Time. 








8AN FRANCISCO, CAL. 1 


SR, 1898. 




Day of month. 


Heptei 

Large tide. ^ 

i 


mber. 

Small tide, 
h m 


October. 


Novel 


nber. 
Small tide. 


December. 
Large tide.! S^" 

1 

1 

h m h m 


Large tide. 


Small tide, 
h m 


Large tide. , 

• 


I 
h m '■ 


h m 


h m 


h m 


> 1 1 


• • • • ^ 


19 10 


11 53 


15 


19 90 


2 04 


19 99 


2 41 


2 


11 


19 41 


19 95 


1 08 


19 55 


3 01 


1 06 


3 22 


.^i 


1 13 


1 05 


1 00 


2 02 


1 99 


4 00 


4 00 


1 50 


4' 


I 4§ 


2 02 


1 80 


3 04 


9 09 


4 57 


4 28 


9 41 


5 , 


9 28 


3 04 


9 14 


4 16 


5 47 


8 07 


5 00 


8 59 


6 


8 04 


4 18 


9 57 


5 40 


6 19 


4 99 


5 32 


5 17 


7 


8 51 


5 56 


4 00 


6 59 


6 48 


5 57 


6 04 


6 49 


8 


4 59 


7 43 


7 50 


5 94 


7 19 


7 10 


6 38 


8 09 


9 


« 08 


8 48 


8 19 


6 45 


7 45 


8 94 


7 12 


9 17 


10 


7 11 


9 25 


8 38 


7 51 


8 13 


9 99 


7 50 


10 99 


11 


§ 10 


9 52 


8 58 


8 45 


8 43 


10 19 


8 32 


11 90 


12 


9 00 


10 12 


9 20 


9 80 


9 12 


11 15 


9 18 


. • . • 


13 


9 45 


10 31 


9 43 


10 19 


9 51 


• • • ■ 


10 08 


12 


14 


10 50 


10 98 


10 08 


11 09 


10 30 


10 


11 00 


1 00 


15 


11 09 


11 11 


10 U 


• . • . 


11 15 


1 05 


11 54 


1 47 


16 


11 30 


11 55 


11 08 


00 


19 00 


2 01 


19 58 


2 33 


17 


11 56 


• . • • 


11 45 


54 


19 f^^ 


2 57 


1 57 


3 18 


18 


1»M 


45 


19 95 


1 54 


9 00 


3 52 


3 58 


8 07 


19 


1 09 


1 40 


1 11 


2 59 


8 15 


4 44 


4 39 


4 96 


; 20 


1 44 


2 43 


9 08 


4 08 


5 30 


4 87 


5 24 


5 50 


21 


2 89 


3 59 


8 90 


5 15 


6 14 


6 01 


6 10 


7 14 


22 


8 88 


5 26 


4 44 


6 16 


6 56 


7 98 


6 55 


8 84 


23 


4 50 


6 46 


7 02 


6 10 


7 37 


8 86 


7 39 


9 44 


1 "" 


« 11 


7 47 


7 43 


7 98 


8 16 


9 88 


8 20 


10 44 


25 


7 95 


8 33 


8 21 


8 85 


8 54 


10 88 


9 00 


11 84 


26 


8 81 


9 12 


8 59 


9 87 


9 30 


11 89 


9 39 


• • • ■ 


' 27 


9 89 


9 46 


9 34 


10 84 


10 04 


• • a • 


10 17 


18 


28 


! 10 19 


10 99 


10 07 


11 97 


10 39 


23 


10 53 


56 


( 29 


1 10 50 


11 99 


10 40 


• • • • 


11 15 


1 11 


11 32 


1 30 


30 


1 11 21 


• • • • 


11 12 


19 


11 52 


1 5» 


19 18 


2 01 


31 


1 .. .. 

1 

1 


• • • • 


11 46 


1 11 

1 


• • • • 


• • • • 


19 55 


2 31 


1 


"0 reduce Pac 


sific Standan 


1 Time to Sai 


1 FraDcisco 1 


^ocal Time «* 


ibiraci 10 minutes. 




1 


F'ull-faced 


i type is use 


)d to desigua 


te noon to m 


idnight. 
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P(wific Standard Time— Eight hours slower than Greenwich Time. 



ASTORIA, OEEG. HIGH WATER, 1898. 



a 
o 

S 

o 



1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

20 
27 

28 
29 
30 
31 



January. 



Largo tide. Small tide. 



h m 

7 20 

8 13 

9 07 

10 02 

10 50 

11 31 

13 10 
19 47 

I 34 

d 03 

3 04 

3 36 

4 12 

4 52 

5 40 

6 35 

7 38 

8 46 

9 55 
10 58 

II 54 

19 45 
1 38 
9 19 

3 09 

3 41 

4 17 



4 54 

5 33 

6 20 

7 14 



Ii m 
§ 54 

10 0§ 

11 10 

11 5§ 

• • • • 

37 

1 11 

1 41 

2 07 

2 33 

2 44 

3 321 

4 35 

5 30 

6 40 

N 13 
9 40 

10 53 

11 50 

• • • • 

38 

1 19 

1 59 

2 35 



Fel)ruar}\ 



3 
3 
4 



05 
53 
43 



5 43 

6 54 

N 30 
9 49 



Large tide. ! Small tide. 



h m 

8 20 

9 25 

10 23 

11 10 
11 51 

13 31 

1 10 

2 01 

2 32 

3 05 

3 40 

4 20 

5 05 

6 02 

7 11 

8 28 

9 42 

10 50 

11 47 
13 37 

1 33 

2 02 

2 36 

3 07 

3 38 

4 10 
4 45 



5 



27 



• • • ■ 



h m 

10 54 

11 39 



11 

41 

1 09 

1 33 
1 51 
3 34 

3 30 

4 11 

5 10 

6 19 

7 58 
9 35 

10 34 

11 36 



10 

50 

1 27 

3 08 
3 48 

3 31 

4 16 

5 09 

6 16 

7 40 



March. 



Large tide. Small tide. 



April. 



li m 

6 22 

7 36 

8 53 

9 57 

10 48 

11 33 

13 16 

56 

1 28 

2 00 

2 33 

3 10 

3 51 I 

4 41 i 

5 43 j 

6 57 ' 

8 19 I 

9 36 i 

10 42 

11 36 
13 34 

49 

1 25 

1 58 

2 29 

2 59 

3 30 

I 

4 03 

4 43 

5 38 

6 57 



h m 

9 09 

10 14 

10 54 

11 37 

11 58 

• • . » 

26 
13 58 

1 41 

3 35 

3 11 

4 03 

4 57 

6 11 

7 43 

9 00 
10 01 

10 50 

11 34 

. . . . 
13 



1 
1 
3 



08 
50 
31 



3 14 

3 57 

4 43 

5 30 

6 3$> 

7 58 
9 01 



Large tide. 



h m 
8 20 

10 30 

11 08 

11 41 

. . * . 
14 

49 



1 
2 

2 
3 
4 



25 
02 

45 
31 
26 



5 33 

6 51 
8 14 

10 07 

10 53 

11 35 

. . . . 
11 

47 

1 19 

1 51 

2 22 

2 54 

3 30 

4 10 

5 05 

7 47 

8 36 

• • • • 



Small 
tide. 



h m 

9 48 

9 28 

10 25 

11 '15 
13 01 
13 46 

1 30 
3 18 

3 06 

8 55 

4 54 

6 03 

7 16 

8 )I3 

9 19 

9 29 

10 30 

11 21 

13 09 

13 54 

1 36 

3 18 
3 59 

3 39 

4 14 

5 00 

5 55 

6 53 

6 19 

7 44 



To reduce Pacilic Standard Time to Astoria Local Time subtract 15 minutes. 
Full-faced type is used to designate noon to midnight. 
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Pacific Standi 


ird Time — 

ASTORIA, 


Uight hours slower than Greenwich Time. 





1 




OEEG. HIGH WATER, 


1898. 




• 

a 
c 


May. 


' 


June. 


July. 


AUgUHt. 

— ., 


V4 

o 

1 d 


Large tldo. Small title. 


Lar^e tide. 


Small tide. 


Large tide. 


Small tide. 


Large tide. 


Small 
tide. 




















1 

•> 
1 3 


h m , 
9 94 
10 09 
10 54 


h m 

8 57 

9 59 
10 55 


h in 

10 13 

11 09 
11 50 


li m 

10 40 

11 38 
19 31 


h m 

10 38 

11 39 

• • • • 


li m 

11 32 

19 95 

1 19 


h m 

■ • • • 

18 

1 07 


h m 

19 51 

1 31 

9 08 


1 4 

. 5 

6 


11 34 

• • • ■ 

14 

1 


11 47 

19 37 

1 96 


• • • • 

37 

1 24 


1 91 
9 10 
9 55 


24 

1 15 

2 (U 


1 56 
9 87 
3 14 


1 55 
3 19 
3 56 


9 43 

2 42 

3 31 


7 

8 
9 


55 

1 39 1 

2 25 

1 


9 14 
3 Ol 
3 51 


2 14 

3 07 

4 06 


3 39 

4 94 

5 13 


2 55 

4 85 

5 90 


3 53 

3 49 

4 49 


4 33 

5 16 

6 05 


4 23 

5 23 

6 34 


1 
10 
11 
12 


3 18 

4 17 

5 26 , 


4 45 

5 43 

6 49 


6 04 
55 

7 47 


5 12 

6 23 

7 38 


6 07 

6 59 

7 54 


5 55 

7 09 

8 27 


7 05 

8 10 

9 15 


8 04 

9 29 
10 35 


13 
14 
15 


7 3§ 

8 81 

9 91 


6 45 

8 02 

9 10 


§ 38 

9 97 

lO 15 


8 50 
, 9 56 
' 10 55 


8 48 

9 49 
10 85 


9 43 

10 47 

11 38 


10 14 

11 OO 
11 40 


11 19 

11 53 

19 99 


16 
17 
18 


lO lO 

10 A4 

11 35 


10 11 

11 06 
11 56 


11 Ol 
11 49 

• • • • 


11 47 
19 39 

1 13 

1 


11 90 

11 58 

• • • • 


19 19 

19 54 

1 95 


• • • • 

18 
1 49 


19 50 
1 14 

55 


19 
20 
21 


1 
• * • • 

11 

45 


19 41 
1 95 
9 05 


18 

53 

1 28 


1 50 
9 99 
9 49 


35 

1 10 
9 44 


1 59 
9 16 

1 48 


9 11 
9 41 
3 14 


1 34 

2 14 
2 58 . 


22 
23 

,1 "" 


1 19 

1 51 

2 24 


9 44 
3 15 
3 51 


2 04 

2 42 

4 31 


8 91 
3 55 

3 29 


3 16 
8 50 

4 96 


2 27 

3 12 

4 02 


3 51 

4 35 

5 98 


3 45 

4 40 

5 42 


26 
27 


3 01 

3 46 

6 OO ^ 


4 30 

5 15 

4 40 


5 lO 

5 54 

6 46 


4 24 

1 5 23 

6 36 


5 11 

6 03 

7 04 


5 00 

6 08 

7 33 


6 38 

7 55 
9 19 


7 16 

8 53 
10 04 


28 
29 
30 
31 


6 45 

7 35 

» 30 
9 23 


5 51 

7 09 

8 26 

9 37 


7 49 

8 49 

9 49 

• • • • 


, 7 57 

9 19 

10 31 

1 •* •• 


8 19 

9 99 

10 98 

11 96 


9 07 

10 22 

11 21 
19 09 


10 99 

11 91 

• • • • 

12 


10 57 

11 42 
19 91 
19 59 

1 


To reduce Pacific 


5 Staudarc 


[ Time to Astoria Local Time subtract '. 


.5 minutes. 






Full-faced type is nst 

\ 
1 

1 

1 

1 

1 

1 


sd to designa 


te noon to midnight. 
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TIDE TABLES. 






Pa 


eijic Stand 


ard Time — Uight hour 


•« slower th 


an Greenwi 

1898. 


Ich time. 






ASTORIA, OKEG. HIGH WATER, 




1 


fl 
O 

o 

€8 


Sepiei 
Large tide, 
h m 


mber. 
Small tide. 


October. 


November. 
I^rge tide. , Small tide, 
h m h m 


December. 


Large tide. Small tide, 
h m h m 


Large tide, 
h m 


Small 
tide. 

* 
h nj 


h m 


1 1 


59 


1 85 


1 34 1 31 


9 05 


2 40 


9 13 


3 01 


2 


9 lO 


1 44 


9 08 2 14 


9 37 


3 21 


9 48 


3 32 


3 


2 44 


2 28 


9 40 2 56 


3 19 


3 55 


3 97 


4 06 


4 


3 16 


3 12 


3 13 3 41 


3 50 


4 38 


4 45 


4 16 


5 


8 50 


3 59 


3 4§ 4 28 


4 40 


5 28 


5 25 


5 16 


6 


4 ISI9 


4 53 


4 31 5 16 


6 22 


5 51 


6 08 


6 31 


7 


5 15 


6 01 


5 97 6 24 


7 18 


7 09 


6 56 


7 59 


8 


6 15 


7 30 


6 48 7 44 


8 08 


8 89 


7 52 


9 lO 


9 


7 S9 


8 59 


8 10 8 41 


8 58 


9 41 


8 49 


lO 19 


10 


H 50 


10 00 


9 17 9 28 


9 45 


10 38 


9 43 


11 90 


11 


9 59 


10 40 


10 06 lO 11 


10 30 


11 99 


10 34 


. . . . » 


12 


10 40 


11 10 


10 44 lO 59 

1 


11 09 


t • . . 


11 22 


12 


13 


11 93 


11 40 


11 17 ' 11 49 


11 48 


16 


19 lO 


1 00,1 


14 


• • • • 


19 06 


11 48 .... 


19 98 


1 03 


19 58 


1 45 


15 


12 84 


03 


19 91 25 


1 09 


1 48 


1 46 


2 28 / 


16 


1 04 


42 


19 55 , 1 07 


1 53 


2 31 


9 86 


3 07i 


17 


1 84 


1 21 


1 80 1 50 


9 41 


3 17 


3 80 


S 49 


18 


9 05 


2 02 


9 10 2 34 


3 37 


4 07 


4 34 


4 98 


19 


9 40 


2 46 


9 54 3 19 


4 41 


5 01 


5 21 


5 S7 i 


20 


3 90 


3 34 


8 46 4 14 


5 57 


5 95 


6 11 


6 59 1 


21 


4 07 


4 23 


4 50 , 5 18 


6 55 


7 19 


7 05 


8 11 


22 


5 06 


5 32 


6 06 6 29 


7 51 


8 35 


8 00 


9 98 


, 23 


6 99 


7 00 


7 34 7 39 


8 47 


9 45 


8 55 


lO 35 


24 


7 46 


8 26 


8 55 8 40 


9 39 


lO 45 


9 49 


11 39 


25 


9 OH 


9 34 


9 33 i lO 03 


10 28 


11 39 


10 42 


• • • • 


; 26 


lO 17 


10 24 


10 20 lO 58 


11 12 


• • • • 


11 29 


20 , 


; 27 

1 


11 14 


11 07 


11 07 11 47 


11 54 


26 


19 09 


1 01 


' 28 


• • • • 


11 47 


1 

11 46 ■ .... 


19 30 


1 10 


19 45 


1 38 


1 29 


19 95 


03 


19 93 33 


1 05 


1 51 


1 90 


2 11 


30 


1 OO 


48 


19 58 1 17 


1 39 


2 29 


1 55 


2 36 


31 


• • • ■ 


• • a • 


1 39 1 59 


• • • • 


. . 


9 31 


3 02 


T 


'ci reduce Pae 


ific Standarc 


I Time to Astoria Local Time subtract 


15 minutes. 






I 
1 


^ull-faced type is use 


>d to designate noon to midnight. 
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Pacific Standard Time — Eight hours slower than Greenwich time. 



POET T0WN8END, WASH. HIGH WATER, 1898. 






a 
o 

a 

o 

>* 

es 

G 



1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 



January. 



Large tide. ' Small tide. 



h m 

10 15 , 

10 .55 I 

11 40 



5 10 

5 32 

5 55 

6 20 

6 45 

7 08 

7 33 

8 00 

8 30 

9 00 
9 30 

10 03 

10 55 

4 23 

4 55 

5 20 

5 46 

6 12 

6 40 

7 08 

7 35 

8 00 
8 30 
8 50 
8 50 



h m 

45 

2 00 

2 50 



3 37 llsl 19 

4 16 19 45 
4 45 1 95 



9 14 
8 OO 
8 40 

4 30 

5 85 

6 47 

8 05 

9 80 
11 90 

• • • • 

1 45 

2 57 

3 45 
19 98 

1 53 

8 05 

4 16 

5 « 



6 98 

7 9§ 

8 45 

10 95 

• • • • 

36 
2 20 



February. 



Large tide. Small tide. 



li m 

3 15 

3 47 

4 10 

4 30 

4 45 

5 00 

5 13 

5 32 I 

5 54 

6 18 

6 43 

7 19 

7 46 1 

8 10 I 

8 43 ' 

9 37 i 
3 06 

3 37 I 

4 05 

4 31 I 

4 t>i> I 

5 21 ' 

5 47 

6 13 

6 a5 

6 52 

7 00 

6 50 j 

• • • • 

• • • • I 



li m 

9 00 

10 00 

11 30 

1 OO 
9 10 
8 



4 OS 

5 08 

5 5§ 

6 511 

8 08 

9 98 

11 o§ 

• . . . 

1 15 

2 23 
11 25 
1 OS 

9 80 
•8 35 

4 37 

5 89 

6 98 

7 98 

8 37 

10 09 

11 55 



March. 



Large tide. Small tide. 



h m , 

1 30 

2 20 

2 51 I 

3 08 , 
3 25 , 
3 38 

3 52 i 



4 
4 

4 
o 
o 



10 
30 

57 
32 

58 



6 24 I 

6 :b , 

7 30 1 

12 

1 12 

1 57 ! 

2 32 

3 02 1 
3 30 

3 56 ; 
5 84 
« 99 

7 95 

5 43 
5 50 

10 33 

11 45 

• • • ■ 

32 , 



li 111 

6 40 

6 55 

8 35 

11 00 
1 19 
9 80 

8 31 

4 17 

5 07 

6 04 

7 08 

8 05 

9 16 
10 48 



8 35 
10 26 

19 17 

1 48 

9 53 
8 46 

4 49 

4 24 

5 00 

5 25 

8 99 

9 94 

5 55 

6 00 

7 00 
9 00 



April. 



Large tWe. ^.n^'" 



h m 

1 05 

1 32 

1 52 

2 10 
2 30 

4 96 

5 18 

6 19 

7 07 

8 07 

9 08 

10 10 

11 19 

• • ■ • 

03 

45 

1 22 

1 53 

2 28 

3 07 

5 47 

6 35 

7 90 

8 03 

8 47 

9 98 
lO lO 

10 45 

11 18 
II 45 



h m 

11 00 

19 85 

I 45 

9 41 

8 88 

3 00 

3 36 

4 02 
4 28 

4 56 

5 31 

6 12 

7 23 
9 15 

II 05 

19 59 

9 05 

3 05 

4 08 

4 58 

3 33 

3 53 

4 08 
3 55 

3 40 

3 40 

4 05 

5 30 

8 00 

10 55 



To reduce Pacific Standard Time to Port Townsend Local Time subtract 11 minutes. 
Full-faced type is used to designate noon to midnight. 



1719 P C- 



4 
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Pacific Standard Time — Eight hourn slower than Qreentcich Time, 




PORT T0WN8END, WASH. 


HIGH WATER, 1898. 


• 

a 
o 

S 

o 


May. 


Jane. 


July. 


August. 


Large tide, 
h m 


Small tide, 
h m 


Large tide, 
h m 


Small tide, 
h m 


Large tide, 
h m 


Small tide, 
li m 


Large tide, 
h m 


Small 
tide. 


h m 


1 


. . • • 


19 40 


11 54 


3 99 


11 80 


4 99 


4 50 


1 17 


2 


10 


1 58 


• • • • 


4 17 


• ■ • • 


5 09 


5 18 


2 38 


3 


45 


9 50 


20 


5 08 


5 88 


20 


5 44 


3 50 


4 


1 25 


8 4§ 


5 45 


54 


6 00 


1 40 


6 18 


4 58 


5 


1 48 


4 40 


6 95 


1 35 


6 89 


3 10 


6 41 


6 03 


6 


2 13 


5 88 


7 08 


2 30 


7 08 


4 31 


7 10 


7 12 


7 


6 93 


2 41 


7 40 


3 45 


7 85 


5 50 


7 49 


8 26 


8 


7 13 


3 15 


8 18 


5 15 


8 06 


7 05 


8 97 


9 58 


9 


§ 01 


4 00 


8 56 


6 50 


8 88 


8 26 


9 OO 


11 40 


10 


§ 50 


4 50 


9 80 


8 21 


9 08 


10 02 


9 95 


1 98 


11 


9 86 


6 10 


lO 05 


10 03 


9 50 


11 56 


9 80 


9 50 


12 


10 99 


7 55 


10 88 


11 48 


10 89 


1 85 


8 19 


lO 80 


13 


11 09 i 


9 40 


11 98 1 


1 97 


11 05 


9 46 


8 48 


11 50 


14 


11 8§ : 


11 35 


• • • • 


9 49 


11 40 


8 40 


4 05 


. . . . 1 


15 


.. .. 


1 18 


02 1 


8 49 


4 90 


11 50 


4 90 


1 10 1 


16 


12 


9 98 


30 


4 80 


4 51 


11 55 


4 88 


2 \V 


17 


54 , 


8 80 


5 18 


45 


5 17 


■ • • • 


4 48 


3 m 


18 


1 33 


4 95 


5 48 


55 


^ 5 89 


20 


5 06 


4 00 


19 


2 00 t 


5 18 


6 16 


50 


5 48 


2 00 


5 95 


4 50 


20 


5 56 


2 18 


6 34 


55 


6 07 


3 30 


5 48 


5 45l\ 


21 


6 83 


2 00 


6 58 


1 30 


6 98 


4 35 


6 15 


6 40 


22 


7 07 


2 00 


7 99 


2 45 


6 48 


5 38 


6 40 


7 44 


23 


7 87 


2 It) 


7 47 


4 15 


7 lO 


6 37 


7 lO 


8 57 


24 


8 07 


2 30 


8 10 


6 00 


7 35 


7 47 


7 40 


10 25 ' 

1 


25 


§ 8§ 


3 20 


8 88 


7 40 


8 Ol 


9 08 


8 15 


19 10 1 


26 


9 08 


4 30 


8 58 


9 10 


8 89 


10 45 


9 90 


1 38 


27 


9 84 


6 20 


9 85 


10 45 


9 05 


19 55 


9 95 


10 40 


28 


10 Ol 


8 50 


10 OO 


19 45. 


9 85 


9 95 


9 57 


• • • • 1 


29 


lO 96 


10 55 


10 95 


9 89 


lO 80 


3 95 


8 97 


40 


30 


11 08 


19 40 


lO 51 


8 88 


11 50 


8 55 


8 55 


2 01 


31 


11 84 


9 15 


• • • • 


• • • « 


4 95 


• • • • 


4 90 


3 12 ! 


T 


'o reduce Pac 


lific Standard Time to Port Townsend 


Local Time % 


whiracX 11 mi 


nutes. 


1 


I 


^ull-faced 

* 


type iB used to designa 


kte noon to m 


lidnight. 




• 
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racific Standard Time — Eight hour 


8 slower than Oreentci 

HIGH WATER, 1898. 


eh Time. 


• 






PORT T0WN8END, WASH. 






■*» 

o 

V 


September. 
Large tide. Small tide, 
h III , h m 


October. 
Large tide. Small tide. 


November. 


December. 
Large ti.le. »^} 

1 

1 

h m h m 


Large tide. 


Small tid**. 


h m 


h m 


h m 


h m 


1 


4 48 


4 12 


4 98 5 15 


7 06 


8 50 


7 19 


9 40 , 


2 


5 »0 


5 05 


6 12 4 59 


7 50 


8 50 


7 47 


3 80 


3 


5 45 


6 07 


7 09 


5 18 


8 32 


4 OO 


8 18 


4 50 

1 


1 
4 


6 99 


7 10 


8 08 i 5 19 


9 15 


OO 


8 47 


6 50 


5 


6 53 


8 21 


9 13 


5 OO 


9 55 


8 OO 


9 11 


8 50 


1 « 


7 10 


9 47 


10 22 


5 90 


10 33 


10 OO 


9 a"> 


10 45 


i 7 


7 10 


11 25 


11 25 


6 50 


11 02 


11 80 


9 57 


. . . . 


1 8 


19 50 


7 40 


19 11 


8 50 


11 27 


. • . . 


10 30 


20 


9 


1 50 


9 OO 


19 47 lO ^Si 


11 50 


50 


11 00 


2 10 

1 


10 


9 90 


11 90 


1 10 .... 


19 95 


2 07 


11 20 


3 28 ! 


11 


9 40 


• • • • 


1 80 , 1 00 


19 55 


2 57 


11 50 


4 13 ; 


i 12 


9 ^^ 


35 


1 48 2 03 


1 18 


3 45 


19 98 


4 53 


13 


8 OO 


1 43 


9 09 2 40 


1 40 


4 30 


5 28 


1 18 


, 14 


8 94 


2 38 


9 80 8 25 


9 08 


6 17 


6 00 


9 15 


, 15 


8 40 


3 22 


8 00 4 12 


6 02 


9 49 


6 33 


8 80 


^ 16 


8 57 


4 02 


8 94 5 01 


6 47 


8 90 


7 08 


4 50 


! 17 


4 90 


4 52 


5 52 8 44 


7 33 


4 08 


7 45 


11 


18 


4 50 


5 45 


6 45 4 08 


8 17 


5 95 


8 20 


7 87 


19 


5 17 


6 40 


7 40 4 88 


9 02 


7 08 


8 55 


9 18 


20 


5 40 


7 40 


8 37 , 5 15 


9 47 


9 OO 


9 hO 


11 08 


21 

1 


6 05 


8 48 


9 37 ' 6 lO 


10 28 


11 OO 


10 04 


1 
• • • • ] 

1 


22 


6 8§ 


10 07 


10 35 8 10 


11 06 


• . . • 


10 .52 


1 00 


23 


11 25 


7 40 


11 28 1 lO 80 


11 42 


47 


11 35 


2 28 


25 


19 81 


9 40 


19 11 ' .... 


19 95 


2 10 


19 15 


3 30 


>1 17 


11 40 


19 48 25 


1 05 i 


3 16 


4 17 


19 50 


26 


1 53 


• • • • 


1 90 1 45 


1 40 


4 10 


4 58 


1 95 


27 

1 


9 95 


1 23 


1 55 2 48 


4 58 


9 07 


5 33 


9 OO 


; 28 


9 54 


2 30 


9 80 3 48 


5 42 


9 30 


6 02 


9 80 ' 


1 ^ 


8 99 


3 23 


8 08 4 40 


6 20 


9 30 


6 19 


8 90 1 


30 


8 55 


4 18 


5 32 8 97 


6 53 


9 90 


6 41 


4 05 > 


1 31 


• • • • 


• • • • 


6 20 , 8 49 


• • • • 


• • • • 


7 02 


5 OO 


T 


o reduce Pac 


ific Standard 


. Time to Port Townsend 


Local Time s 


ubtract 11 mi 


nutes. 




f 


*ull-faced 


type is U8< 


)d to deeigua 


te noon to m 


idnight. 









I 
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TIDE TABLES. 





Sitka Standard Time — yine hours slower than Greenwich Time. 


1 






SITKA, ALASKA. HIGH WATER, 


1898. 




Day of mouth. 


January. 


February. 


March. 


April. 


Large tide. 


Small tide, 
h m 


Large tide. Small tide. 


Large tide. 


Small tide. 


Large tide 


Small 
tide. 

1 


I 
1 


h m 


h m h m 


h m 


h m 


h m 


h m 


1 


7 01 


8 39 


7 57 10 41 


5 51 


8 55 


9 95 


7 48 


2 


7 57 


9 59 


9 01 11 90 


7 05 


9 57 


lO 08 


9 00 


3 


8 51 


10 57 


9 58 11 50 


8 25 


10 81 


10 88 


9 58 


4 


9 40 


11 41 


10 46 .. .. 


9 32 


11 OO 


11 lO 


10 49 


5 


10 24 


• • • • 


11 29 lU 


10 25 


11 95 


11 41 


11 34 


6 


11 08 


18 


19 09 39 


11 10 


11 59 

• 


• • • • 


19 11 


7 


11 47 , 


50 


19 47 1 04 


11 53 


• • • • 


14 


19 54 


8 


19 94 


1 16 


1 95 1 30 


19 88 


20 


46 


1 89 


9 


1 OO ' 


1 42 


1 58 9 08 


1 19 


40 


1 20 


9 95 , 


1 10 


1 86 


2 08 


2 30 9 49 


1 18 


1 48 


1 59 


8 15 


t 11 


9 15 , 


2 35 


3 01 8 95 


1 53 


9 99 


2 40 


4 19 


12 


3 05 < 


8 OO 


3 38 4 17 


2 26 


8 15 


3 31 


5 99 


1 13 


3 38 


8 48 


4 20 5 96 


3 04 


4 11 


4 36 


6 48 


' 14 


4 14 


4 87 


5 14 7 05 


3 49 


5 91 


7 56 


6 07,/ 


15 

1 


5 00 


5 45 


6 25 9 04 


4 47 


6 58 


8 58 


7 49 / 


16 


5 52 


7 19 


7 52 lO 90 


6 10 


8 87 


9 49 


9 16 


17 


6 56 


9 lO 


9 17 11 11 


7 50 


9 48 


10 89 


10 20 


18 


8 09 , 


lO 88 


10 27 11 50 


lO 81 


9 17 


11 11 


U 11 


19 


9 20 


11 80 


11 26 .... 


11 11 


10 27 


11 47 


19 OO I 


20 


10 26 


. . • • 


19 17 26 


11 50 


11 24 


• • a • 


19 44 ; 


21 


11 24 


16 


59 1 05 


• • • ■ 


19 19 


22 


1 95 

1 


22 


19 18 1 


56 


1 31 1 47 


28 


19 54 


55 


9 05 


23 


1 o§ 


1 32 


2 01 9 98 


1 00 


1 84 


1 28 


9 49 


24 


2 05 


1 55 


2 32 8 09 


1 32 


9 14 


1 59 


8 90 


25 


2 40 


9 40 


3 04 8 59 


2 02 


9 58 


2 30 


8 59 1 


26 


3 15 


8 94 


3 38 4 88 


2 33 


8 89 


8 02 


4 48 


27 


3 50 


4 18 


4 15 . 5 87 


3 04 


4 15 


3 40 


5 81 


28 


4 26 


5 07 


4 57 7 11 


3 35 


5 05 


4 31 


6 98 


29 


5 08 


6 99 


• ••• •• •• 


4 13 


6 09 


7 16 


5 40 


30 


5 54 


8 09 


• ••• •••• 


5 04 


7 97 


8 05 


7 01 


; 31 


6 55 


9 89 


• «•• •• •• 


6 20 


8 80 


• • • ■ 


• ft • • 


T 


'o reduce Sitka Standard Time to Sitka Local Time 


subtract 1 in 


iuiite. 






1 


^ull-faced type is use 


id to desiguate noou to m 


idnight. 






r 
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Si 


Itka Standard Time — Nine hours slower than Greenwicl 

SITKA, ALASKA. mGH WATER, 1898. 


k Time. 




\ 








• 

1 i 

s 

o 


May. 
Large tide. Small tide. 


June. 
Lar>;e tide. Small tide. 


July. 


August. 
Large tide. ^f/j' 


Large tide. 


SmaU tide. 


. 5 




















h m 


h ni 


h m 


li m 


h m 


h m 


h m 


h m 


1 


§ an 


8 22 


9 34 


9 58 


10 01 


11 00 


11 53 i 


19 95 


2 


36 


9 23 


10 93 


11 01 


10 58 


11 56 


• • • • 


1 03 


3 


lo 19 ; 


10 17 


11 19 


11 58 


11 53 


19 44 


45 


1 38 


4 


lO 59 


11 10 


. . . . 


19 49 


• • • • 


1 96 


9 13 


1 33 


5 


11 87 


19 OO 


00 


1 37 


45 


9 07 


9 48 


2 21 


6 


• • . . 


19 4§ 


47 


9 93 


1 36 


9 46 


3 96 


3 10 


7 


17 


1 37 


1 36 


3 09 


3 97 


2 28 


4 05 


3 59 i 


8 


57 


9 96 


2 29 


3 56 


4 09 


3 20 


4 45 


4 56 1 


I 9 


1 41 


3 17 


4 45 


3 25 


4 59 


4 17 


5 39 


6 10 


10 


2 30 


4 11 


5 36 


4 31 


5 38 


5 21 


6 30 


7 45 ; 


11 


3 26 1 


5 11 


6 98 


5 45 


6 99 


6 38 


7 89 


9 20 i 


12 


« 14 1 


4 35 


7 99 


7 10 


7 95 


8 08 


8 46 


10 23 i 


13 


7 13 


6 04 


8 15 


8 32 


8 99 


9 31 


9 45 


11 03 


1 1^ 


8 11 


7 37 


9 06 


9 47 


9 19 


10 40 


10 35 


11 35 


1 15 

1 


9 03 


8 57 


9 53 


10 50 


10 07 


11 29 


11 18 


19 09 


16 


9 49 


10 03 


10 35 


11 41 


lO 54 


19 08 


11 56 


19 94 


17 


lO 30 


11 00 


11 17 


19 95 


11 36 


19 41 


• • • • 


19 48 


18 


11 lO 


11 49 


11 58 


1 04 


• • • • 


1 10 


33 


1 18 

1 


19 


11 47 


19 35 


• . . • 


1 40 


15 


1 34 


I 10 


1 39 


20 


• • • • 


1 17 


35 


9 09 


51 


1 58 


9 17 


1 45 


21 


24 


1 56 


1 10 


9 36 


1 28 


9 94 


9 41 


2 24 


1 

22 


59 


9 31 


1 45 


3 05 


2 05 


9 59 


3 15 


3 04 


23 


1 30 


3 04 


2 20 


3 36 


3 91 


2 45 


3 55 


3 52 


24 

25 
26 


2 01 


3 39 


4 08 


3 01 


3 53 


3 30 


4 45 


4 54 


2 39 


4 14 


4 49 


3 50 


4 85 


4 15 


5 50 


6 16 


3 19 


4 51 


5 19 


4 45 


5 93 


5 12 


7 15 


8 (ib 


27 


5 3» 


4 09 


6 06 


1 5 46 


6 90 


6 31 


8 41 


9 33 


f^ 


6 16 


5 12 


7 09 


6 57 


7 30 


8 10 


9 55 


10 30 


29 


7 OO 


6 25 


8 Ol 


8 25 


8 44 


9 47 


10 57 


11 14 


30 


7 59 


7 40 


9 09 


9 50 


9 53 


10 54 


11 59 


11 52 


31 


8 44 


8 .50 


• • • • 


• • • • 


10 56 


11 43 


• • • • 


19 30 


1 


'o retliice Sit! 


ka Standard 


Time to Sitk 


a Local Time 


» subtract 1 in 


inute. 






1 

i 

1 


r^ull-faced 


i type IB use 


d to deHigna 


te noon to mi 


dnight. 






1 
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Sitka Standard Time — Nine hours slower than Oreenwich Time. 



SITKA. ALASKA. HIGH WATER, 1898. 



o 
o 

S 

o 



1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 



September. 



Large tide. Small tide. 



h m 
1 07 

1 43 
9 15 

2 49 

3 93 

4 01 

4 45 

5 43 
T OO 

8 90 

9 99 
10 14 

10 5§ 

11 37 



19 30 
19 5§ 

I 99 

9 09 
9 39 

3 99 

4 16 

5 39 

7 19 

8 44 

9 58 

10 35 

II 20 

11 59 
19 34 



h m 

42 

1 27 

2 09 

2 51 

3 39 

4 31 

5 36 

7 12 

8 46 

9 42 
10 18 

10 42 

11 08 
11 33 

19 09 

16 

55 

1 26 

2 06 

2 51 

3 44 

4 47 

6 12 

7 47 

9 00 

9 52 

10 59 

11 44 

• • • • 

28 



October. 



Large tide. Small tide. 



h m 
1 07 

I 40 
9 13 

9 46 

3 91 

4 01 

4 Si^ 
6 15 

8 22 

9 04 
9 42 

10 17 

10 49 

II 20 

11 51 

19 93 
19 57 

I 39 

9 14 

3 00 

4 09 

5 97 

7 15 

8 19 

9 14 

10 00 

10 42 

II 21 

11 59 
19 34 

1 09 



h m 

1 15 

1 57 

2 40 

3 24 

4 11 

5 06 

6 15 

7 28 

7 40 

8 50 

9 45 

10 33 

11 14 



2 47 

3 41 

4 44 

5 58 

7 lO 

8 44 

9 49 

10 46 

11 39 



26 

1 10 
1 .52 



November. 



Large tide. Small tide. 



h m 

I 44 
9 16 

9 49 

3 97 

4 16 

6 17 

7 06 

7 52 

8 36 

9 18 
9 58 

10 36 

II 15 



h m 

2 33 

3 12 

3 54 

4 37 

5 25 

5 99 

6 44 

8 03 

9 09 

lO 01 

10 59 

11 41 



11 51 

• . . . 


11 54 
19 34 




1 


27 
13 


33 

1 15 
1 2 00 


1 16 
9 09 
9 55 


1 
2 
3 


59 
46 
37 



4 00 

5 32 

6 33 

7 33 

8 30 

9 20 

10 06 

10 49 

11 29 

19 08 

19 45 

1 90 



4 31 

5 19 

6 56 

8 95 

9 40 

10 41 

11 34 

• • ■ • 

22 

1 05 

1 44 

2 22 



December. 



Large tide. 



h m I 

I 54 

9 98 
3 04 

4 37 \ 

5 15 I 

5 55 I 

6 36 

7 27 

8 20 

9 11 

10 01 
10 50 

II 38 
19 95 

1 13 

9 04 
9 56 

4 07 

4 55 

5 45 

6 41 



Small 
tide. 



h m 

2 54 

3 27 

4 01 

3 SO 

4 47 

5 53 

7 11 

8 97 

9 39 

10 49 

11 37 



25 

1 11 

1 55 

2 37 

3 21 
3 56 

506 

6 98 
8 00 



7 42 

8 40 

9 33 


9 98 

10 36 

11 30 


10 22 

11 06 
11 49 


• • • • 

15 
55 


19 98 
1 04 
1 38 
9 11 


1 30 

2 00 
2 26 
2 52 



To reduce Sitka Standard Time to Sitka Local Time »ubtr€u;i 1 minnte. 
Full-faced type is used to designate noon to midnight. 
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Tahiti Standard Time — Ten hours slower than Greenwich Time. 



ST. PAUL, KADIAK ISLAND, ALASKA. HIGH WATER, 1898. 



o 

a 



January. 




1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 



Large tide. 



h m 

7 30 

8 25 

9 17 

10 07 

10 51 

11 33 

13 1.1 
13 54 

I 81 

3 lO 

9 51 

3 42 

4 15 

4 55 

5 40 

6 35 

7 39 

8 47 

9 53 

10 54 

II 50 

13 41 
1 8ft 
3 19 

8 04 

3 42 

4 18 

4 57 

5 39 

6 27 

7 24 



Small tide. 



h m 
8 44 

10 OY 

11 11 



00 

38 

1 10 

1 40 

2 09 

2 39 

3 10 

8 35 

4 38 

5 19 

6 38 

7 58 

9 35 

10 44 

11 43 

• • • • 

30 



1 
1 
2 



11 
50 
29 



3 06 

8 4N 

4 34 

5 34 

6 35 

7 54 

9 !i!i 



February. 



Large tide. 



h m 

8 29 

9 31 

10 26 

11 14 
13 OO 
13 41 

1 30 

I 58 

3 88 

3 02 

3 36 

. 4 15 

5 02 

6 00 

7 12 

8 31 

9 47 
10 52 

II 47 
13 85 

1 31 

1 56 

2 30 

3 00 

3 33 

4 06 

4 42 

5 22 



Small tide. 



h m 
11 lO 
11 49 



17 

43 

1 09 

1 35 

2 03 
2 32 

3 19 

4 06 

5 OO 

6 lO 

7 41 
9 30 

10 84 

11 35 



07 

45 

1 21 

3 05 
3 45 
3 34 



March. 



4 
4 
5 



04 
47 
41 



7 05 









Large tide. 



h m 

6 18 

7 33 

8 55 

10 02 

10 57 

11 42 

13 34 
1 08 

I 43 

1 55 

2 29 

3 04 

3 45 

4 33 

5 36 

6 56 

8 25 

9 44 

10 48 

II 40 
13 37 



47 ' 

1 20 
1 52 



2 
2 
3 

3 
4 
5 



23 
53 
22 

54 

30 
20 



6 47 



Small tide. 



h m 
9 38 

10 44 

11 18 

11 86 

• • . • 
00 



27 

55 

1 24 

3 38 
8 06 

8 56 

4 51 

6 08 

7 85 

9 06 
lO lO 

10 55 

11 85 

• • • • 

12 

1 lO 

1 48 

3 36 

8 03 
8 41 

4 34 

5 14 

6 34 

8 07 

9 37 



April. 



Large tide. 



h m 

8 21 

10 89 

11 09 

11 40 

• • • . 
11 

45 

1 20 

1 57 

2 38 

3 24 

4 17 

5 25 

6 48 

9 88 



08 

43 

1 17 

1 50 

2 21 

2 51 

3 24 

4 01 

4 52 

6 10 
8 44 



Small 
tide. 



h m 
lO 07 

9 39 

10 35 

11 22 
13 06 
13 47 

1 39 
3 13 

3 59 

8 49 

4 48 

6 OO 

7 31 

8 86 

8 18 



lO 17 


9 


37 


lO 57 


10 


40 


11 88 


11 


30 



13 14 

13 54 

1 88 

3 lO 

3 48 
8 36 

4 07 

4 54 

5 47 

6 50 

7 51 

7 40 



To reduce Tahiti Standard Time to St. Paul Local Time subtract 9 minutes. 
Full-faced type is used to designate noon to midnight. 
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TIDE TABLES. 



1 

1 


T 


ahiti Stanc 
ST. PAUL, 


lard Time — Ten hours slower than Greenwich Time. 

• 


* 






KADIAK ISLAND, ALASKA. HIGH WATER, 


1898. 




1 

Day of month. 


Large tido. 


Small tide, 
b m 


June. 

1 

i 

Large tide. Small tide. 

1 
b m b m 


July. 


Aug 


nst. 

Small 
tide. 


l^arge tide. Small tide, 
b m ! b m 


Large tide, 
b m 


h m 


h m 


1 


9 90 


9 02 


lo to 


10 35 


lO lUi 


11 24 


• • • • 


19 47 


2 


lO 11 


10 06 


to 59 


11 33 


11 31 


19 10 


20 


1 97 


3 


to ^u 


10 59 


11 47 


19 95 


• • • • 


1 06 


1 10 


9 05 


4 


11 32 


11 47 


• • • • 


1 14 


25 


1 50 


1 59 


9 49 


5 


• • • • 


19 34 


35 


9 Ol 


1 16 


9 39 


2 45 


3 17 


6 


12 


t teo 


1 22 


9 4fi 


2 07 


8 14 


3 54 


8 29 


7 


53 


9 06 


2 12 


3 36 


2 57 


3 ^i^i 


4 39 


4 14 


8 


1 35 


ti 55 


3 04 4 95 


4 35 


3 47 


5 14 


5 04 


9 


2 21 


3 46 


4 00 5 t4 


5 90 ' 4 40 


6 05 


6 04 


10 


3 11 


4 49 


6 04 5 03 


6 08 


5 40 


7 09 


7 27 


11 


4 09 


5 40 


6 57 6 14 


7 OO 


6 46 


8 11 


9 30 


12 


5 18 


6 4§ 


7 54 7 30 


7 5§ 


8 10 


90 


10 53 


13 


7 4t 


40 


§ 4» ; 8 49 


S 55 9 41 


lO 19 


11 38 


; 14 


§ 43 


8 06 


9 37 10 01 


51 i 10 57 


11 08 


19 07, 


1 ^^* 


33 


9 20 


to 93 11 01 


lO 40 11 49 


11 50 


19 39 1 


16 


lO 17 


10 21 


11 04 11 54 


11 94 19 90 


• • • • 


19 56 


17 


lO 57 


11 14 


11 41 


19 36 


.... I 1 Ol 


31 


1 99 


18 


11 34 


19 oo 


• • . • 


1 15 


07 , 1 30 


1 09 


1 48 


19 


• • • • 


19 49 


23 


1 50 


47 1 58 


1 a 


9 14 1 


20 


11 


1 99 


1 02 


9 93 


1 23 1 9 96 


9 41 


2 21 I 


21 


47 


9 Ol 


1 37 


9 :i:i 


2 00 ' 9 54 


3 19 


2 .^i9 


22 


1 22 


9 3S 


2 12 3 97 


2 37 : 3 91 


3 48 


3 41 


23 


1 55 


3 14 


2 50 3 50 


3 51 3 16 


4 30 


4 30 


24 


2 29 


3 59 


3 31 4 33 


4 96 


3 59 


5 91 


5 32 


25 


3 03 


4 30 


5 lO 4 18 


5 0§ 4 47 


6 99 


6 55 


26 


3 43 


5 1« 


5 53 


5 13 


5 57 


5 49 


7 51 


8 34 


27 


4 34 


5 57 


6 49 6 17 


6 5» 


7 07 


13 


10 00 


28 


6 46 


5 39 


7 37 


7 35 


§ 08 


8 43 


lO 94 


10 56 


29 


7 36 


6 57 


S 37 9 00 


90 


10 12 


11 94 


11 40 


30 


§ 3S 


8 17 


9 3§ 10 20 


lO 98 


11 17 


. . • . 


19 90- 


31 


to 


9 30 
liti Standard 


1 

• • ••! •• •• 

Time to St. Paul Local 1 


11 96 


19 05 


15 


19 57 


T 


o reduce Tal 


'ime subtract 


9 minutes. 






I 


^nil-faced 


type iH U8C 


id to design a 


te noon to mi 


idnigbt. 
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Ta/ti^t Standard Time — Ten hours 


slotcer tlia/t 
lSKA. HIG] 


\ Oreenwiel 


h Time. 


_- - — 




ST. PAUL, 


KADIAK ISLAND, ALA 


a WATER, 


1898. 


• 

•** 
^» 

o 

a 


September. 


October. 


NoTember. 


December. 


















Dayc 


LaT|:;e tide, 
h m 


Small tide. 


I^arge tide. 


Small tide. 


Large tide. 


Small tide, 
h m 


Large tide. 


Small 
tide. 

h III 


h m 


h m 


h m 


h m 


h m 


1 


1 02 
9 07 


1 33 


1 31 


1 32 


3 19 


2 40 


3 33 


3 07 


2 


1 48 


3 05 


2 12 


3 43 


3 20 


3 57 


3 44 


3 


9 80 


2 29 


3 38 


2 51 


3 18 


4 02 


3 37 


4 21 


|! 4 


3 13 


3 09 


8 lO 


3 31 


3 56 


4 48 


4 39 


4 58 


! s 


3 48 


3 50 


3 45 


4 16 


4 43 


5 38 


5 37 


5 15 




4 99 


4 35 


4 33 


5 07 


5 59 


6 33 


6 20 


6 33 


( . 
1 


5 09 


5 29 


5 14 


6 16 


7 28 


7 14 


7 07 


7 49 


8 


6 03 


6' 50 


6 83 


7 48 


8 18 


8 36 


7 57 


8 58 


1) 


t 19 


9 00 


8 lO 


9 07 


9 03 


9 43 


8 49 


19 99 


10 


8 44 


10 25 


97 


8 49 


9 45 


19 39 


9 41 


11 19 


11 


9 54 


11 00 


10 20 


lO 34 


10 27 


11 37 


10 32 


. . . » 


12 


10 4§ 


11 24 


10 50 


11 19 


11 08 


. • . « 


11 23 


04 


13 


11 33 


11 47 


11 20 


11 59 


11 49 


14 


13 13 


54 


14 


• • • ■ 


13 11 


11 52 


* • ■ • 


13 39 


1 00 


1 91 


1 40 


15 


1:1 38 


12 


13 34 


30 


1 13 


1 46 


1 59 


2 25 


16 


1 05 


50 


13 5<» 


1 10 


1 58 


2 33 


3 41 


3 10 


17 


1 85 


1 27 


1 35 


1 54 


3 46 


3 22 


3 35 


3 57 


18 


9 06 


2 05 


3 14 


2 39 


3 41 


4 15 


4 84 


4 44 


19 


3 41 


2 45 


3 57 


3 26 


4 45 


5 11 


5 31 


5 39 


20 


8 1 


3 30 


8 40 


4 20 


6 09 


6 99 


6 22 


6 53 


21 


4 03 


4 22 


4 51 


5 25 


7 07 


7 33 


7 17 


8 11 


22 


5 OO 


5 26 


6 lO 


6 38 


8 04 


8 44 


8 13 


31 


23 


6 14 


6 49 


7 30 


7 51 


8 59 


9 53 


9 (»8 


19 30 


24 


7 43 


8 21 


8 53 


93 


9 48 


19 51 


10 00 


11 36 


25 


9 09 


9 33 


9 42 


19 13 


10 31 


11 43 


10 48 


• . • . 


26 


lO 90 


10 25 


10 26 


11 96 


11 14 


• • • • 


11 31 


24 ' 


27 


11 18 


11 08 


11 07 


11 54 


11 53 


28 


13 13 


1 05 


28 


• • • • 


11 47 


11 45 


* • • • 


13 83 


1 11 


13 53 


1 40 


1 29 


13 33 


08 


13 33 


38 


1 19 


1 51 


1 39 


2 13 


' 30 


13 57 


51 


13 50 


1 19 


1 47 


2 29 


3 95 


2 45 


3L 


• • • t 


1 

• • • • 


1 35 


2 00 


• • • • 


• • • . 


3 41 


3 16 


'o reduce Tal 


liti Standard 


lime to St. 


Panl Local T 


Ime subtract 


9 minutes. 






1 


<*ull-faced 


I type iH 1184 


Bd t-o design a 


kte noon to m 


idnight. 
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Hawaiian Standard Time — Ten hours and thirtf^ minutes slower than Qreenioich Time. 






HONOLULU, H. I. HIGH WATER, 


1896. 




• 

^* 

o 

a 

o 


January. 


February. 


March. 


April. 


Large tide, 
h m 


Small tid«>. 


Large tide. 


Small tide. 


Large tide, 
h m 


Small tide, 
li ra 


1 
1 

Large tide. 

h m 1 


1 

Small 
tide. 


h m 


h m 


li m 


h m 


1 


10 27 


• « • • 


40 


19 40 


11 58 


11 10 


• • • • 


1 05 


2 


33 


13 Ol 


1 21 1 50 


. . . . 


19 54 


24 


1 87 


3 


1 15 


1 lo 


1 57 9 34 


36 


1 49 


1 11 

L 


9 oe 


4 


1 52 


3 03 


2 28 


3 04 


1 15 


9 09 


9 85 


1 54 


5 


2 27 


9 49 


3 00 


3 37 


1 50 


9 39 


3 19 


2 31 


6 


2 59 


3 91 


3 30 


4 19 


2 23 


8 11 


3 50 


3 07 


7 


3 26 


3 59 


3 59 


4 47 


2 56 


3 48 


4 80 


3 43 


8 


3 58 


4 35 


4 34 


5 99 


3 85 


4 16 


5 13 


4 20 


9 


4 29 


5 15 


5 09 


6 04 


4 54 


4 10 


6 09 


4 58 


10 


5 00 


5 57 


6 57 


5 47 


5 36 


4 45 


6 56 


5 45 


11 


5 34 


6 48 


7 55 


6 26 


6 96 


5 20 


8 OO 


6 49 


12 


6 14 


7 39 


9 04 


7 07 


7 94 


5 58 


9 09 


8 43 


13 


6 52 


8 33 


lO 16 


8 06 


8 80 


6 45 


lO 19 


10 39 


U 


9 40 


7 44 


1 1 95 ' 9 51 


9 45 


8 10 


11 93 


11 55 


15 


10 47 


8 38 


.... 11 46 


lO 58 


10 33 


• • • . 


19 46 


16 


11 ftO 


9 57 


27 


1 09 


• • • • 


19 03 


19 


1 99 


17 


• • • • 


11 28 


1 19 


1 58 


00 


1 03 


9 04 


1 15 


18 


48 


19 47 


2 07 


9 49 


54 


1 48 


9 41 


2 00 


19 


1 39 


1 55 


2 48 


3 94 


1 40 


9 98 


3 90 


2 36|1 


20 


2 25 


9 48 


3 24 


4 04 


2 20 


3 06 


3 56 


3 10 1 


21 


3 07 


3 35 


4 00 


4 45 


3 88 


3 04 


4 34 


3 40 


22 


3 47 


4 90 


4 35 


5 90 


4 17 


3 40 


5 07 


4 09 


23 


4 24 


5 06 


6 05 


5 06 


4 55 


4 08 


5 44 


4 38 


24 


4 59 


5 59 


6 54 


5 30 


5 36 


4 34 


6 19 


5 06 


25 


5 34 


6 39 


7 418 


5 48 


6 OO 


4 57 


7 OO 


6 10 


26 


6 06 


7 34 


8 50 


6 04 


7 Ol 


5 13 


7 48 


7 40 


27 


8 40 


6 34 


9 57 


6 55 


7 59 


6 00 


8 85 


9 30 


28 


9 59 


7 06 


11 Ol 


8 50 


8 48 


7 45 


9 39 


10 51 


29 


lO 59 


8 00 


• • • • 


• • • • 


9 49 


10 10 


lO 81 


11 46 


30 


11 53 


9 30 


• • • • 


• • • • 


10 46 


11 45 


11 34 


19 39 


31 


• • • • 


11 10 


• • • • 


.... 1 11 88 


19 38 


• • • • 


• . • • 


To reduce Ha^ 


vraiian Stand 


ard Time to Honolulu Local Time 9uh 


iract 1 minute. 




] 


F*iill-faced 


L type is use 


A to designa 


te noon to m 


idnighfc. 
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Hawaiian Standard Time — Ten hours and thirty minutes slower than Greenwich Time. 


1 






HONOLULU 


r, H. 1. HIGH WATER, 


, 1898. 






4 

a 
o 

a 


May. 


June. 


July. 


August. 










Dayti 


Large tide. 


Small tide, 
h m 


Large tide, 
h m 


Small tide, 
h m 


Large tide, 
h w 


Small tide, 
li m 


Large tide, 
h m 


»maii 
tide. 




h in 


h m ' 


1 


19 53 


• • • • 


1 49 


40 


9 16 


1 21 


8 95 


3 13 


' 2 


1 81 


27 


9 81 


1 32 


8 OO 


2 21 


4 09 


3 57 


1 3 


9 lO 


1 14 


8 15 


2 24 


8 44 


3 15 


4 87 


4 41 


l! 4 


9 90 


1 59 


8 58 


3 13 


4 94 


4 06 


5 11 


5 27 


' ^ 


3 81 


2 41 


4 41 


4 04 


5 04 


4 57 


5 47 


6 13 


'' 6 


4 19 


3 21 


5 94 


4 56 


5 40 


5 51 


7 01 


6 90 


7 


4 55 


4 04 


6 08 


5 59 


6 15 


6 46 


8 07 


7 10 


8 


5 44 


4 50 


6 54 


7 09 


6 57 


7 45 


9 16 


8 80 


9 


6 88 


5 52 


7 40 


» 28 


7 89 


8 50 


10 27 


lO 08 


10 


7 99 


7 09 


8 40 


9 45 


10 05 


8 80 


11 32 


11 46 


11 


8 96 


8 52 


10 50 


9 48 


11 15 


9 58 


19 95 


a » a « 


12 


9 80 


10 23 


11 50 


lO 5§ 


19 11 


11 99 


1 09 


1 07 


13 


lO 87 


11 30 


19 40 


• . a a 


19 58 


« a • a 


1 46 


1 58 


14 


19 90 


11 50 


1 94 


07 


1 89 


1 04 


9 15 


2 32 


15 


1 08 


» • • • 


9 04 


1 07 


9 15 


2 01 


9 45 


3 00 


1 16 


1 44 


42 


9 40 


1 58 


9 47 


2 42 


8 19 


3 29 


17 


9 98 


1 29 


8 14 


2 41 


8 16 


3 19 


8 49 


3 59 


18 


8 OO 


2 11 


8 45 


3 21 


8 45 


3 52 


4 16 


4 29 


19 


8 85 


2 50 


4 15 


4 01 


4 19 


4 26 


4 51 


5 02 


20 


4 lO 


3 24 


4 44 


4 41 


4 49 


5 02 


5 43 


5 96 


21 


4 49 


3 59 


5 19 


5 24 


5 14 


5 40 


6 28 


6 09 


22 


5 19 


4 36 


5 44 


6 08 


5 49 


6 20 


7 20 


6 88 


23 


5 45 


5 25 


6 90 


6 57 


6 97 


7 05 


8 23 


7 98 


24 


6 90 


6 16 


7 Ol 


7 48 


7 19 


8 01 


9 36 


8 45 


25 


6 56 


7 28 


7 44 


8 44 


9 03 


7 59 


10 49 


lO 50 


26 


7 49 


8 45 


9 49 


S 49 


10 11 


9 05 


11 54 


• • • • 


27 


§ 84 


9 51 


10 50 


9 47 


11 19 


10 49 


19 50 


33 


1 ^ 
; 29 


9 84 


10 41 


11 48 


11 09 


19 18 


• • • • 


1 40 


1 32 


11 31 


lO 86 


19 41 


« • • • 


1 11 


19 


9 99 


2 20 


' 30 


19 19 


11 41 


1 90 


16 


9 OO 


1 30 


8 01 


3 01 


31 


1 05 


• • • • 


• • • • 


• a .a 


9 44 


2 25 


8 40 


3 40 

1 


i 

1 


'o reduce Ha^ 


nraiian Stand 


ard Time to 


Honolulu Lo 


cal Time aubi 


Iract 1 minnti 


d. 




I 

1 

1 
1 


<*ull-rac«d 


[ type is vLBi 


3d to desigua 


te noon to m 


idnight. 
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Ht 

t 


iwaiian Standard Time — Ten hours and thirty minutes slower than Greenwich Time. 




HONOLULU, H. I. HIGH WATER 


, 1898. 




1 


» 

■S 

a 



S 

o 
>> 


September. 


October. 


Nove 
Large tide. 


mber. 


Decen 
Large tide. 


abet. 1 

Small 
tide. 

li m 


Large tide. ' Small tide. 
]\ m h m 


Large tide, 
h m 


Small tide, 
h m 


Small tide. 

1 

h m 


r 


h m 


h m 


1 


4 19 4 1§ 


4 36 ' 4 31 


5 27 


5 33 


5 31 


6 15 


2 


4 56 4 ^O 


5 18 ; 4 55 


6 05 


6 34 


6 03 


7 18 


3 


5 42 


5 16 


5 57 i 5 45 


6 45 


8 OO 


6 38 


8 33 


4 


6 29 


5 3§ 


6 41 6 55 


7 24 


9 35 


7 17 


9 37 


5 


7 22 


6 35 


. 7 30 8 35 


8 10 


lO 40 


8 05 


lO 17 


6 


8 22 


7 30 


8 23 9 54 


9 00 


11 34 


11 lO 


8 54 


7 


9 29 


9 46 


9 24 11 30 


10 01 


• • . . 


• a . • 


9 58 


8 


10 39 11 4§ 


10 21 ' .... 


11 06 


07 


00 


11 06 


9 


11 34 .... 


11 13 14 


39 


11 58 


48 


13 lO 


10 


13 90 


59 


13 OO , 52 


1 16 


13 49 


1 30 


1 09 


11 


1 OSI 


1 42 


13 49 


1 28 


1 55 


1 36 


2 13 


3 03 


12 


1 34 


2 09 


1 51 : 1 34 


2 32 


9 19 


2 54 


3 54 


13 


3 o«) 


2 33 


2 22 3 09 


3 11 


3 Ol 


3 36 


3 44 


14 


9 49 


2 57 


2 56 ' 3 47 


3 51 


3 45 


4 18 


4 36! 


15 


3 18 


3 24 


3 32 3 34 


4 32 


4 30 


5 00 


5 39 < 

1 


16 


3 57 


3 51 


4 10 4 OO 


5 17 


5 38 


5 42 


6 36 


17 


4 33 


4 34 


4 51 4 88 


6 04 


6 40 


6 26 


7 48i 


18 


5 12 


4 59 


5 37 5 31 


6 55 


8 05 


7 08 


S 5§' 

\ 1 


19 


5 59 


5 34 


6 26 6 19 


7 50 


9 35 


8 06 


10 04 il 


20 


6 51 


6 30 


7 24 7 56 


8 48 


lO 46 


11 lO 


9 04', 


21 


7 51 


7 35 


8 29 9 50 


9 54 


11 43 


• • • • 


10 21 1 

1 


22 


9 01 


9 39 


9 35 


11 16 


11 10 


. . • . 


10 


11 39 


23 


10 12 


11 36 


10 43 


• • • • 


33 


13 lO 


1 01 


13 48 


24 


11 22 


. • . . 


11 44 


15 


1 20 


1 07 


1 46 


1 46 


25 


13 33 


32 


1 00 


13 46 


2 02 


1 55 


2 25 


3 37 , 


26 


1 11 


1 21 


1 39 


1 33 


2 42 


3 38 


3 02 


3 30 ' 


27 


1 55 


2 04 


2 20 


3 16 


3 21 


3 17 


3 35 


3 59 


28 


3 44 


2 40 


3 00 


3 54 


3 57 


3 56 


4 04 


4 35 1 


29 


3 16 


3 19 


3 39 


8 38 


4 30 


4 36 


4 31 


5 11 


30 


3 56 


3 51 


4 16 


4 OO 


5 01 


5 33 


4 59 


5 9^ 


31 


• • • • 


• > • . 


4 51 


4 34 


• • • • 


. a . . 


5 27 


6 39 


T 


o reduce Hawaiian Stand 


ard Time to Honolula Local Time snhi 


Yaot 1 minat 


e. 




I 

1 

1 
1 


*iill-faced t7pe isns^ 


m1 to designate noon to midnight. 






1 

1 
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Panama Mean Time — Five hours and eighteen minutes slower than Greenwich Time. 



1 

2 
3 

4 
5 
6 

7 

9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

2S 
29 
30 
31 




PANAMA, COLOMBIA. HIGH WATER, 1898. 



January. 



Large tide. Small tide. 



h 111 
to 36 
11 94 



20 

1 11 
1 59 

3 i:i 

8 (14 

4 80 

^ 06 

5 43 

6 19 

6 97 

7 40 

8 39 

9 36 

10 88 

11 46 



5ii 

3 40 

8 33 

4 31 
^ 06 

6 84 

7 It 

5 Ol 

§ 49 

9 89 
lO 8.i 



h in 

10 00 

11 01 
13 OS 

1 OO 

1 51 
3 8(1 

2 42 

3 22 

4 01 

4 40 

5 15 

5 52 

6 32 

7 14 

8 01 

8 56 

10 01 

11 17 

13 88 

1 43 

2 01 

3 00 

3 51 

4 40 

5 25 

6 09 

6 53 

7 37 

8 24 

9 15 
10 14 



February. 



Large tide. 



Small tide. 



h ni 
11 87 

. . • • 

37 

3 lO 

3 50 
8 39 

4 04 

4 40 
/I 16 

5 58 

6 81 

7 15 

8 04 

9 Ol 

10 11 

11 80 

• • • « 

1 38 

3 35 
8 1.^ 

4 OO 

4 48 

5 34 

6 04 

6 44 

7 05 

7 46 

8 32 



• • • • 



h m 

11 20 

13 35 

1 33 



1 
2 
3 

3 

4 
4 



31 
18 
00 

39 
18 
55 



5 31 

6 11 
6 53 



7 
8 
9 



40 
34 
41 



11 00 
13 19 

45 



1 
2 
3 

4 
5 
5 



50 
46 
36 

20 
03 
44 



6 24 

7 33 

8 04 

8 50 



March. 



Large tide. 



Small tide. 



h m 

9 25 

10 30 

11 58 



1 85 
3 19 

3 58 

3 85 

4 13 

4 49 

5 18 

6 03 

6 58 

7 24 

8 20 



9 
11 



29 
18 



1 09 
3 04 

3 51 

8 85 

4 16 

4 55 

5 88 

5 55 

6 33 



h m 

9 45 

lO 48 

11 41 

13 45 

58 

1 49 

2 33 

3 14 

3 53 

4 32 

5 11 

5 51 

6 a5 

7 45 

8 46 

9 59 

10 45 
13 08 

33 

1 35 

2 29 



3 
3 



15 

58 



4 38 

5 17 
6 lO 
6 46 



7 


12 


7 34 


7 


54 


8 08 


8 


42 


8 53 


9 


40 


9 56 



Full-faced type is used to designate noon to midnight. 



April. 



Large tide. S^" 



h m 
11 49 
11 54 
13 51 

1 89 
3 33 
8 04 



5 53 

6 22 

7 14 



8 

9 

10 



12 
18 
31 



n 41 

13 48 

1 86 

3 34 

3 OY 
8 49 

4 37 

4 51 

5 29 

6 06 

6 44 

7 23 



8 
8 
9 



07 
57 
55 







h 


m 


11 


09 





• • 
16 


1 


13 


2 


00 



2 45 



8 44 


3 


27 


4 35 


4 


09 


5 OY 


4 


51 



5 35 

6 89 

7 83 

8 85 
O 48 

11 03 



14 

1 14 

2 04 

2 50 

3 32 

4 12 
5 04 

5 40 

6 14 

6 49 

7 37 

8 11 

9 08 
lO 16 
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' Panama Mean Time — iHve hours and eighteen minutes slower than Greenwich Time. 

1 


1 


PANAMA, COLOMBIA. HIGH WATER, 1898. 






• 

i 

3 


May. 


June. 


July. 


August. 

1 







ee 

Q 


Large tide. Small tide, 
h m h III 


Large tide, 
h m 


Small tide. 


Large tide. Small tide, 
h m h 111 


Large tide, 
h m 


^rnaii 
tide. 

h iu 


h m 


1 


11 00 11 26 


12 lO 


• • • • 


12 41 ; 18 


2 32 


2 12 


2 


12 oo .... 


1 lO 


49 


1 45 1 25 


8 26 


3 07 


' 3 


12 54 29 


2 05 


1 48 


2 48 2 26 


4 15 


3 56 


4 


1 44 1 24 


2 59 


2 42 


3 37 3 21 


4 43 


5 02 


5 


2 S2 2 15 


8 50 


! 3 34 


4 29 4 11 


5 27 


5 47 


6 


8 19 3 03 


4 89 


4 24 


5 00 1 5 19 


6 11 


6 81 


7 


4 04 3 50 


5 13 


5 29 


5 48 6 06 


6 55 


7 16 


8 


4 51 1 4 36 


6 02 


6 20 


6 35 6 55 


7 39 


8 08 


9 


5 24 ' 5 88 


6 54 


7 12 


7 22 Y 44 


8 26 


8 54 


10 


6 12 6 2I> 


7 46 


8 09 


8 11 8 86 


9 18 


9 52 1 


11 


7 05 


7 25 


8 41 


9 06 


9 04 9 82 


10 16 


11 00 / 


12 

1 


8 02 


8 25 


9 39 


10 10 


10 00 lO 84 


11 20 


. . . . f 


13 


9 03 9 81 


10 38 


11 12 


11 00 11 89 


12 24 


06 


14 


10 08 10 40 


11 36 


• • . • 


11 59 .... 


1 19 i 


1 09 


15 


11 12 11 46 


12 88 


14 


12 55 41 


2 07 


1 58 1 


16 


12 12 .... 


1 25 


1 10 


1 46 1 37 


2 50 


2 40 1 


17 


1 06 46 


2 11 


2 00 


2 81 2 24 


8 28 


3 16 


18 


1 54 1 39 


2 55 


2 46 


8 14 3 05 


3 51 


4 04 


' 19 


2 40 2 25 


8 85 


3 27 


8 52 3 44 


4 25 


4 40 


20 


8 21 3 09 


4 14 


4 06 


4 20 4 28 


4 59 


5 15 


21 


4 OO 3 50 


4 44 


4 50 


4 55 5 04 


5 34 


5 51 


22 


4 28 4 87 


5 20 


5 26 


5 29 5 88 


6 09 


6 SO 


23 


5 05 5 14 


5 55 


6 OO 


6 02 6 15 


6 49 


7 12 


24 


5 42 5 48 


6 30 


6 86 


6 37 6 52 


7 32 


8 Ol 


25 


6 18 6 28 


7 07 


7 18 


7 15 , 7 35 


8 25 


9 Ol 


26 


6 56 7 OO 


7 46 


8 Ol 


7 59 , 8 24 


9 30 


lO 16 


27 

i 


7 36 t 42 


8 31 


8 58 


8 50 ' 9 22 


10 48 ' 


11 37 


28 


8 20 8 38 


9 24 


9 54 


9 52 lO 84 


12 08 


. . . • , 


29 


9 09 9 81 


10 25 


11 04 


11 05 11 54 


1 20 


53 


30 


10 07 lO 86 


11 32 


• • • • 


12 21 .... 


2 19 


1 55 


31 


11 08 11 44 


. . • . 


• • • • 


1 80 1 08 


8 11 


2 49 


I 

1 


^ull-faccd type ia use 


d to designa 


te noon to mi 


idnight. 




1 
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Panama Mean Time — Five hours and eightee 

1 


n minutes slower than 

[IGH WATER, 1898. 


Greenwich 


Time. 




PANAMA, COLOMBIA. B 




3 

mm 


September. 


October. 


Novel 
Large tide. 

h ni 

4 49 , 

5 28 

6 05 


mber. 


December. 
Large tide.; ^maU 


5 

r 

1 

2 

1 ' 


Large tide. 


Small tide. 

h m 

3 59 

4 41 

5 94 


Large tide. 


Small tide. 


Small tide. 


h m 

3 36 1 

4 20 I 

5 02 


b m 

3 54 

4 36 

5 16 


h m 

4 18 

5 OO 
5 40 


b m 
5 16 

5 56 

6 35 


b m 

5 04 

6 11 

6 48 


b m 
5 84 

5 41 

6 16 


1 
' 4 

6 


5 43 

6 24 

7 06 


6 05 

6 47 

7 80 


5 55 

6 34 

7 15 


6 90 

7 09 
7 45 


6 43 
8 OO 
8 47 


7 16 

7 22 

8 05 


7 97 

8 06 
8 50 


6 52 

7 32 

8 17 


7 
8 
9 


7 49 

8 37 

9 31 


8 18 

9 18 
lO 16 


7 56 

9 80 

10 85 


8 85 

8 46 

9 46 


9 40 

10 89 1 

11 85 


8 57 

9 59 
11 02 


9 41 

10 39 

11 39 


9 07 

10 06 

11 12 


10 
11 
12 


10 35 

11 45 
13 47 


11 97 

• • ■ • 
31 


11 88 

• • • • 
34 


10 54 
19 OO 
19 55 


• • • • 

30 

1 20 


19 05 
1 OO 
1 51 


• ■ . . 

40 

1 38 


19 18 
1 19 
9 16 


13 
14 
15 


1 S§ 
tf 30 
« 59 


1 22 

2 05 
2 43 


1 20 
9 95 
8 07 


1 43 

2 02 
2 44 


2 09 

2 55 

3 41 


9 40 
8 96 
4 19 


2 32 

3 25 
4 49 


8 lO 
4 OO 

4 15 


16 
17 
18 


8 37 
4 14 

4 30 


3 19 

3 54 

4 51 


3 24 8 49 

4 03 4 80 

4 44 1 5 19 

1 


4 27 

5 14 

6 03 


5 OO 

5 48 

6 88 


5 87 

6 97 

7 18 


5 05 

5 55 

6 45 


19 
20 
21 


5 06 

5 45 

6 28 


5 30 

6 lO 
6 56 


5 26 5 57 

6 12 1 6 46 

7 02 1 7 40 


7 31 

8 :to 

9 31 


6 55 

7 52 

8 55 


8 lO 

9 05 
lO 04 


i 7 39 

8 34 

9 34 


22 
23 
24 

3 

27 


7 14 

8 10 

9 17 


7 48 

8 50 
lO 04 


8 00 

9 51 

11 09 


8 48 

9 09 
10 23 


10 35 

11 88 

• • • • 


10 01 

11 10 
19 14 


11 05 

• • • • 

04 


10 38 

11 42 
19 44 


11 39 

• • • • 

1 03 


10 36 

11 55 
34 


.... 11 35 

09 19 41 

1 07 1 87 


35 

1 29 

2 18 


1 11 

9 09 
9 50 


1 00 

1 52 

2 41 


1 40 
9 99 
3 14 1 


. 28 

' 29 

30 

31 


3 Ol 

2 25 

3 11 

• • • • 


1 34 
^ 51 
3 36 

• • • • 


1 58 i 9 96 

2 44 3 19 

3 28 3 55 

4 09 4 36 


3 03 

3 46 

4 26 

• • • • 


3 34 

4 15 
4 55 

• . . . 


3 24 

4 33 

5 lO 
5 45 


3 55 

4 04 

4 41 

5 17 


I- ^ ' 

Full-face^ 

1 



L type is use 


)d to designate noon to m 


idnigbt. 









64 



TIDE TABLES. 



TIDAL CONSTANTS. 

Pacijic Standard Time — Uight hourn slower than Greenwich Time. 



Name of pluce. 



SAN I>IE<;0, CAL. 



MEXICO. 



Weatet^n Couai. 



San Bias 
Mazatlan 



Gulf of California. 

Altata, Caliacan River . . . 

San Lorenzo Channel 

La Paz Harbor 

San Lucas Bay 

Gnaymas Harbor 

Santa Teresa Bay 

Puerto Refugio 

! Tepoca B^ 

' Colorado River entrance. . 



LUWKK CALIFOKNIA. 

San Jo8^ del €abo 

Magdalena Bay 

San Bartolom^ Bay 

Cerros Island 

Playa Maria Bay 

Rosario Bay 

San Quentin Bay 

Colnett Bay 

Ens^tlada, 'Todos Santos Bay 

CALIFOKNIA. 

Outer Coast. 



San Diego Bar 

San Juan Capistrauo 



San Pedro Channel. 



Newport Landing 
Anaheim Landing 

San Pedro 

Santa Monica 



Santa Barbara Channel, 

Hueneme Light 

San Buenaventura 

Santa Barbara Light 

Gaviota 



Santa Barbara Islands. 

Catalina Har., Santa Catalina Is'd. . 

Corral Har., San Nicolas Island 

Prisoner Har.. Santa Cruz Island. . . 
Cuyler Har., San Miguel Island 



High water. 



Correction. 



h m 

— 1 40 

— 52 



— 09 

— 32 

— 27 
-f- 1 16 
-f 1 25 
-f 1 53 
+ 2 56 
-f 3 48 
-f. 4 52 



— 1 31 

— 1 41 

— 48 

— 41 

— 34 

— 25 

— 20 

— 15 

— 11 



— 
+ 



03 
06 



-f 10 

-f 08 

-f 02 

H- 04 



+ 02 

4- 23 

-f 09 

-f 08 



-f 57 

— 09 

— 01 

— 03 



Name of iilace. 



SAN DIEGO, CAL.— Continued. 



CALIFOKNIA — continued. 



(hiter Coast. 



Lompoc Landing 

Point Sal 

San Luis Obispo. 

Morro Bay 

San Simoon Bay. 



SAN FRANCISCO, CAL. 



CALIFORNIA. 



Outer Coast, 



Monterey Harbor Lisht . . 
Santa Cruz Harbor Light. 

Half Moon Bay 

8. E. Farallon Light 

San Francisco Bar 



Bay of San Francisco. 

San Francisco entrance, Fort Point 

Sansalito 

Mission-Street Wharf, San Francisco 

Oakland 

Guano Island 

Ravenswood 

The Brothers Light 

San Pablo Bay. 



Point Wilson 

Petaluma Creek entrance 
Sonoma Creek entrance. . 



Karquines Strait. 



Mare Island Light. 

Wheatport 

Benicia 



Suisun Bay. 



Seal Bluff 

Suisun Creek entrance. 



San Joaquin River. 



Antioch 



Sacramento River. 



Collinsville 

SacTamento (capital) 



i 



High water. 
Correction. 




Mill 

OOOOm 


01 
49 
53 
59 
01 




+ 
-f 
• + 
+ 
H- 
4-0 


00 

03 

24 

29 

46 

55 

59 


+ 1 
+ 1 
+ 1 


38 
08 
20 


+ 2 


44 
53 

18 


+ 2 

+ 2 


25 
37 



-f 3 52 



-h 3 19 
-f 8 01 
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TIDAL CONSTANTS. 
Pacific Standard Titne — Eight hours nlower than Greenwich Time. 



m 



i'\ 



Name of place. 



High water. 



, Comiction. 



SAN FRANCISCO, CAL.— Cont'd. 



CAUFORNIA — cuntiniied. 



Outer Coa$t. 



Drakes Bay 

Point Reyes Light 

Tomales Bay 

Bodeffft Bay 

Fort Ross 

Point Arena Light 

Navarro River eDtraucc 
Little River Harbor . . . 

Mendociiio Bay 

Fort Bragg Landing 

Westport 

Shelter Cove 

Cape Mendocino Bay . . . 



ASTOKIA, OREGON. 

CAUFOUNIA. 

Outer Coast, 
Eel River Bar 



Humboldt Bay, 



Humboldt Bay Bar 

Bed Blurt* 

Eureka 



Outer Coa^t. 

Trinidad Harbor Light 
Crescent City Light . . . 



OREGON'. 



Outer Coast. 



Chetko Cove 

Rogue River 

Port Orford 

Baudon, Coquille River 



Cooa Bay. 



Coos Bay Bar. 
Empire City. . 
North Bend . . 
Marshfield.... 



Umpqua Biver. 



Bar at entrance 
Gardiner 



k m 

— 06 

— 16 
H- 21 

— 20 

— 33 

— 1 00 

— 57 

— 1 06 

— 1 01 

— 36 

— 36 

— 45 

— 33 



— 1 32 



1 09 
1 03 
45 



1 15 
1 09 



— 1 01 

— 59 

— I 09 

— 1 09 



— 47 

— 04 
-f- 36 
-f 1 47 



— 12 
-f- 18 



Name of place. 



ASTORIA, OREGON— Continued. 

OKKGOX — continued. 

Outer Coast, 



Siuslaw River entrance. 
Alseya Harbor entrance. 



Yaquina Bay and Hirer. 



Bar at entrance . 

Newport 

Yaquina City . . . 
Oysterville 



Outer Coast. 



Nestuggab Bay 
Tillamook Bay 



OKKUOK AND WASHINGTON. 

< 

Columbia River. 



Columbia River Bar 

Point Adams (Clatsop) 

Cape Disappointment 

Skeppernawiu Creek 

Tongue Point 

Marsh Island Creek 

Three Tree Point 

Cathlamet 

Eagle Cliff 

Oak Point 

Rinearson 

Ranier 

Kalama 

St. Helens Bar 

Willamette River entrance. 
Vancouver, Old Fort , 



WASHINGTON. 

Willapa Bay. 

Bar at entrance 

South Bend 

Oysterville 

Sealand 



Grays Harbor. 

Bar at entrance 

Hoquiam 

Laidlaw 



Outer Coast. 

Destruction Island 

Quillihute River 

Cape Alava 

Cape Flattery Light... 
Nee-ah Bay 



High water. 



Correction. 



h 


m 





34 





42 





• 

53 





49 





36 





23 





31 





40 



— 

— 

— 

— 

-f 
+ 
+ 

+ 1 

-f 1 

+ 2 
-f 2 
-f 2 
+ 3 
+ 4 
-f 5 
+ 6 



33 
13 
21 
06 
15 
37 
59 
33 
55 
10 
33 
46 
16 
17 
48 
19 



— 18 

-f 26 

-f 17 

-h 27 



— 27 
-f- 08 

— 14 



— 41 

— 22 

— 33 

— 07 

— 15 I 



1719 p c- 
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TIDE TABLES. 



TIDAL CONSTANTS. 
Pacific Standard Time — Eight hours slower than Greenwich Time. 



Name of place. 



ASTORIA, OREGON— Continued. 

Vancouver Island (outer coast). 

Port San Jnan 

Carmanah Point Ligbt 

Cape Beale Light 

Stiunp Harbor 

Clayoauot Sound 

Hesquiat Harbor 

Nootka Sound 

Esperanza Inlet 

Kyuquot Sound 

Ou-Ou Kinsb Inlet 

Klaskino Inlet 

Quateino Sound entrance 

PORT TOWNSEND, WASH. 

WASHINGTON AND B. C. 



Strait of Fuca, 

Jordan River entrance . . 
Pysht River entrance... 

Sooke Inlet 

Race Rooks Ligbt 

Esquimault Harbor 

Victoria Harbor 

Discovery Island Light . 

Port Angeles 

New Dungeness Light . . 

Washington Harbor 

Port Discovery 

Smith Island Light 



Puget Sound, 

Point No Point Ligbt 

Port Madison 

West Point Light 

Seattle 

PortBlakely 

Port Orchard (Naval Station) 

Taooma 

Steilacoora 

Dofflemyer Point 

Olympia, Capital 



Hood Canal. 



Port Ludlow 

Port Gamble 

Seabeck 

Union City 

Poasesdion Sound and Washington 
^ound. 



High water. 



Correction. 



Muckilteo 

Holmes Harbor. 

Tulalip 

Livingston Bay . 

Coupeville 

Utsalady 



h m 

-f 29 

-f 05 

— 18 
-f 30 

— 20 

— 28 

— 27 

— 36 

— 40 

— 42 

— 52 

— 51 



— 2 40 

— 2 33 

— 2 24 

— 2 07 
1 

— 1 

— 53 

— 2 01 

— 1 12 

— 48 

— 36 

— 10 



-f 
+ 
+ 
-f-0 
+ 
-f 
+ 
+ 
+ 

+ 1 



+ 

+ 

+ 

+ 

+ 



22 
02 



11 
25 
26 
27 
29 
29 
36 
50 
57 
01 



-f 05 

-f 07 

-f- 39 

-f- 24 



28 
21 
18 
43 
24 
24 



Name of place. 



PORT TOWNSEND, WASH.— 
Continued. 

WASHINGTON AND B. C— COnt'd. 

Possession Sound and Washington 
Sound — Continued. 



La Conner Post Light 

Deception Pass 

Burrows Bay 

Anacortes 

Eagle Harbor 



Bellingham Bag, 

Samish Island 

Chnckauut 

Fairhaven 



Lummi Bag, 



Point Migley 
Sandy Point. 



San Juan Channel, 

Green Point, Spieden Island 

South Entrance 

Roche Harbor 



Bosario Strait, 

Peavine Pass 

Strawberry Bay 

Thatcher Pass 



Padilla Bag, 



Bayview .. 
Hat Island 



Canal de Haro. 



Kanaka Bay 

Stuart Island Turn Point 
Patos Island 



Gulf of Georgia. 



Active Pass 

Drayton Harbor 

North Sand Head Light. . . 

Atkinson Point Light 

Vancouver, Burrard Inlet. 

Nanaimo 

Cowitchin Bay 

Maple Bay 

Oyster Harbor 

Port Graves 

Watts Point, Howe Sound 

Nanoose Harbor 

Pender Harbor 

Port Augusta 

Baker Passage 

Surge Narrows 

Rendezvous Islands 



High water. 



Correction. 



+ 



k 








+ 
+ 



+ 

+ 
4- 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 



m 
29 
09 
08 
29 
85 



+ 39 
+ 49 
+ 51 



+ 65 
-f- 58 



— 11 

— 26 

— 18 



33 
25 
30 



-f 54 
-f 34 



— 24 

— 02 
-f 23 



12 
04 
18 
27 
35 
50 
12 
18 
39 
46 
57 
03 
10 
38 
54 
10 
14 
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m, 



TIDAL CONSTANTS. 
Pacific Standard Time — Eight hours slower tfian Greenwich Time. 



Hi- 



C- 



Name of place. 



PORT TOWNSEND, WASH.— Con 
tiDiied. 

WASHINGTON AND B. c— Continued 

Bute Inlet. 

Stuart Island 

Waddiugton Harbor 

Discovery Passage, 

Seymour Narrows 

Qowlland Harbor 

Johnstone Strait to Queen Charlotte 
Sound. 

Cameleop Harbor 

Knox Bay, Thurlow Island 

Beaver Creek 

Forward Harbor 

Topaze Harbor 

Port Neville 



High water. 



Correction. 



k 


m 


+ 3 


27 


+ 4 


08 


— 


13 


+ 2 


00 


+ 4 


23 


+ 3 


55 


+ 3 


45 


+ 3 


15 


+ 3 


15 


+ 2 


46 



Naiue of place. 



High water. 



Correction. 



PORT TOWNSEND. WASH.— Con- 
tinued. 

WASHINGTON AND B. c— Continued. 

Johnstone Strait to^ Queen Charlotte 
Sound — Continued. 

Port Harvey 

Sergeaaut Passage 

Farewell Harbor 

Dusky Cove 

Sunday Harbor 

CuUen Harbor 

Deep Harbor, Fife Sound 

Traoey Harbor 

Cypress Harbor 

Beaver Cove, Vancouver Island 

Alert Bay, Cormorant Island 

Nimpkish River, Vancouver IsPd .. 
Beaver Harbor, Vancouver Island.. 

Blunden Harbor 

Port Alexander 

Bull Harbor, Hope Island 



Sitka Standard Time — Nine hours slotcer than Greenwich Time. 



h 
4-2 
+ 2 

-f 1 
+ 1 
H- 1 
+ 1 
4- 1 
+ 1 
+ 1 
+ 1 
+ 1 

+ 1 

+ 

+ 

+ 

+ 



m 
12 
02 
34 
27 
19 
19 
38 
20 
49 
29 
15 
20 
52 
51 
55 
34 



SITKA, ALASKA. 

BRITISH COLUMBIA. 

Smith Inlet, 

Takush Harbor 

Fitz Hugh Sound. 

Schooner Retreat 

Safety Cove 

Ooldstream Harbor 

Namu Harbor 

Welcome Harbor 

Fisher Channel. 

Port John 

Campbell Island. 

McLaughlin Bay 

Kynumpt Harbor 

Millbank Sound, 

Port Blakeney 

Finlayson Channel. 

Newish Cove 

Klemtoo Passage 



h m 
12 



— 07 

— 01 

— 11 
-f 02 

— 15 



-f- 34 



-f 15 
H- 10 



— 14 



-f 06 
H- 09 



SITKA, ALASKA— Continued. 

BRITISH COLUMBIA — continued. 

Queen Charlotte Islands. 

Port Kuper 

Skidegate Inlet 

Principe Channel. 

Port Stephens 

Port Canaveral 

Wright Sound. 

Holmes Bay 

Coghlan Anchorage 

Greenville Channel. 

Lowe Inlet 

Klewnugget Inlet 

Ogden Channel. 
Alpha Bay 

BRITISH COLUMBIA AND ALASKA 

Dixon entrance. 

Reftige Bay 

Qlawdzeet Anchorage 

Metlah Catlah Bay 



h m 

— 18 

— 11 



— 07 

— 02 



— 12 

— 11 



f.0 
-f 11 



07 



— 12 

— 15 

— 08 
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aUka Standard Ti 



TIDAL CONSTANTS. 



yine howrt $low€r than Gr ee nw ich Tvme* 



Hi|^ water. 



of plaee. 



• CoiiectlOD. 



STTKA, ALASKA— ContiDned. 

MUTim COLTXSIA AXD AUtfrKA- 

eontiaiied. 



Port fiflUWOD. ......... ...... ... 

floMeiinici Bfty, PortUnd Inlet. 
Winter Harb<»r, Penne Channel 

KaMltej 

OboOTTstory Inlet 

HalflmtBny 

FofdaCoTe 



+ 
+ 



A 



O 






III 
12 
U 
19 
11 
15 
17 
20 



Cnpe Fox, Nnkat Harbor. . . 

Marylalattd 

fffMJlir Harbor 

Gnat Harbor 



BdkM Carnal. 



ConrenieDt Core 
ShoalwaterPaaB. 
Bnrrongbe Bny.. 
BeUIaland 



Tfm^tM XarrowB. 
WardA Core 

Chtremce Strmit. 



— 20 

— 13 

— 06 
+ 12 



+ 14 

+ 04 

— 02 

— 16 



4- 04 



Niblaek Anchorage 

Tamgaa Harbor 

Port Chester 

Kaaa-an Bay 

ITnion Bay 

Dewey Anchorage. 

Steamer Bay 

PortWrangell 

Finger Point 



— 

— 

— 
-f 
+ 
+ 
4- 
+ 
-f 



10 
13 
08 
13 
12 
03 
04 
12 
44 



X 



of plaee. 



SITKA« ALASKA— Continned 



BKrnSH COLUMBIA AND ALASKA— 



Sm 

Port M cArUmr . 

Shakaan 

Port Beanclere . 
Port Protection. 
Red Bay 



Strmii. 



Barmmof Ulmmd. 

Cape Ommaney 

Fttderiek Swtmd. 

Portage Bay 

Thomas Bar 

Brown Core 

Ideal Cove 

Elixa Harbor 

Cleveland Panage 

Snng Cove, Gambier Bay 

SejfWkomr Camml. 

Mole Harbor 

Windfall Harbor 



Stepkems Pattmge. 

HolkhamBay 

Taku Harbor 

Jnneaa 



Lffmm Canal, 

FnnterBay 

Fritz Cove 

Barlow Cove 

William Henry Harbor 

Pvramid Harbor 

Portage Bay, Chilkoot Inlet 

Outer Coa9t. 



YaknUt Bay . 
George Island 



Tahiti Standard Time — Ten hours slower than Greenirich Time. 



ST. PAUL, KADIAK ISLAND, 
ALASKA. 

ALASKA. . 

Icy Bay — 31 

CapeSt.Elias —0 07 

Prince William Sound. ' 

Port Etches, or Nnchek -f 11 

PortChalmers -h 23 

Cook Inlet. 

Port Chatham -f- 57 

Fort Kenai^ Kaknn River + 2 30 

Point PoaseseioQ -f 4 07 



Hig)i water. 



Correetion. 



ST. PAUL, KADIAK ISLAND, 
ALASKA— Continaed. 

ALAi>KA — con tinned. 

Cook Inlet — Continued. j^ ^ 

Tnmagain Bay -|- 5 03 

KnikRiver H- 4 40 

Shelikof Strait. 

KarlukRiver -f 29 

JUukam Peninsula. 

KatmaiBav -f 34 

Semidi Islands, Chowiet Island ..... +1 « 



k 




— 


05 


— 


07 


— 


02 


— 


m 


+ 


01 


-f-0 


05 


+ 


04 ' 


+ 


19 


+ 


34 


+ 


35 


+ 


12 


+ 


17 


+ 


32 


+ 


43 


-1-0 


23 


-f-0 


28 


-1-0 


16 


4-0 


36 


-f-0 


34 


-1-0 


41 


+ 


12 


4-0 


35 


4-0 


10 


4-0 


24 


+ 


47 


4-0 


22 
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TIDAL CONSTANTS. 
165th Meridian Time — Eleven hours slower than Qreentoich Time, 



Name of place. 



High water. 



ST. PAUL, KADIAK ISLAND, 
ALASKA. 

ALASKA. 

AUukan Peninsula. 

Unga Strait * 

Simeonof Island 



Correction. 



h m 
+ 1 59 
+ 1 33 



Aleutian Islands. 



Ilinliak Harbor, Unalaaka Island . 

Pribilof Islands, Bering Sea. 
St. Paul Island, Village Cove 



-f- 3 33 



-f- 4 15 



High water. 



Name of place. 



Correction. 



ST. PAUL, KADIAK ISLAND, 
ALASKA— Continued. 

A LASK A — continued . 

Bering Sea. 

Goodne ws Bay 

Yukon River entrance 

St. Michael, Norton Sound 

Golovnin Bay, Norton Sound 

St. Lawrence Island 

Port Clarence 

Arctic Ocean. 

Chamisso Island, Kotzebue Sound.. 
Point Barrow 



h 


m 


+ 4 


68 


-f 6 


14 


-f 6 


U 


+ 6 


38 


+ 6 


17 


-f 7 


14 


+ 8 


38 


+ 9 


44 



180th Meridian Time — Twelve hours slmcer tlian Greenwich Time, 



ST. PAUL, KADIAK ISLAND, 

ALASKA. I 

ALASKA. 

h m 

Adakhlsland -f 2 50 

Kyska Island ' 4-3 19 

Attulsland -f 3 42 



Local Mean Time. 



ST. PAUL, KADIAK ISLAND, 
ALASKA. 



ASIA. 



Bering Sea. 



Plover Bay . . . 

I Anadir Bay . . . 

Bering Island 



Kamchatka. 

Petropavlovsk 

Cape Lopatka, Kuril Strait . 

Olchotsk Sea. 

Tigil River entrance , 

Gighiga River entrance 

Port Aian 

Amur River entrance 

North Bay, Sakhalin Island 



\ m 

— 6 37 

— 4 11 
-f- 2 51 



-f 2 22 

-h 2 47 



— 5 03 

— 29 

— 56 

— 1 46 

— 2 11 



ST. PAUL, KADIAK ISLAND, 
ALASKA— Continued. 

ASIA — continued. 

Bussian Tartary, 

Castries Bay 

Dui Road, Sakhalin Island 

Barracouta Harbor 

Ani wa Bay, Sakhalin Island 

Olga Bay 

Vladivostok 

Japan. 

Yezo Island. 

Soya Saki 

Notske Harbor 

Hakodate 



J^ m 

— 2 46 

— 2 51 

— 3 41 

— 5 31 

— 10 
-f 1 40 



+ 9 24 
+ 3 43 
+ 2 34 
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TIDAL CONSTANTS. 
Local Mean Time. 



Name of place. 



8T. PAUL, KADIAK ISLAND, 
ALASKA — Continued. 

ASIA — continned. 

Japan — Continut^d. 

yiphon Inland. 



Yamada Harbor 

Yokohama, Tokyo Bay. 

Osaka Roads 

Simonoeeki 

Tsumga 

Niegata 



Sil'ok Island. 



Nomi Harbor 
Uwagima 



Kittsiu Island. 



Nagasaki... 
Yuma Gawa 
Kagosima . . 



LiU'Kiu or Loo-Ckoo Islands, 

Hancock Bay, Amami On Si ma. 
Nafa Kiang, Okinawa Sinia 



Korea. 



Yung-hing Bay . . 
Tsau-lian^-hai . . . 
Fort Hamilton... 
So Wolmi Island. 
S<«onl 



China. 



Yiug^ze , 

Pei Ho River entrance 

TientHin, Pei Ho River , 

Kyau-cban Harbor 

Shanghai , 

Min River entrance 

Fnchau or Foo-chow , 

Kelung Harbor, Formosa Island, 

Amoy Harbor 

Hongkong Road , 

Canton , 

Yulinkan Bay, Hainan Island ... 



Cochin China. 

Hu^'. River entrance 

Saigon 



Siam. 

Chcntabnn River entrance 
Pakunni, Menam River.... 
Bangkok, Menam River... 



High water. 



Correction. 



+ 



h 
3 
4 



+ 6 

+ 7 
—12 
—10 



+ 4 
+ 5 



+ 5 



m 
24 
54 
25 
25 
()0 
21 



55 
55 



10 
25 
45 



-h 6 25 
+ 5 26 



— 8 09 
-h 6 41 
-f 7 26 

— 8 49 

— 3 59 



-h 2 56 

-f 2 27 

-f 5 57 

— 8 28 

—11 58 

+ 8 57 

-1-10 27 

-f 9 26 

-hlO 57 

+ 8 19 

—11 27 

+ 8 23 



-f-8 
— 8 



28 
27 



— 3 26 
-f 4 09 
-I- 6 .59 



Name of place. 



ST. PAUL, KADIAK ISLAND, 
ALASKA— Continned. 

ASIA — continued. 

Mala}f Penintula, East Coast. 



Tringano River. 
Singapore 



Java. 



Batavia 

Banjoewangi 



Celebes. 



Macassar 
Manado . 



Borneo. 



Sarawak City 

Sundakan Harbor. 



Philippine Islands. 

Samboanga, Mindanao Island, 

Iloilo, Panay Island 

Manila, Lnzon Island 



HONOLULU, H. I. 



OCKANICA. 



Detached Islands. 



Sala-y-Gomez Island.. 

Easter Island 

Rapa or Oparo Island, 



Paumotu or Low Archipelago. 



Gambier or Mangareva Island 
Bow, Harpe, or Hao Island ... 
Nairsa or Rangiroa Island 



Marquesas Islands. 

Santa Christina or Taon-ata Islands. 
Tai o hae Bay, Nonka Hiva Islands. 

Society Islands. 

Tahiti or Otaheite Island 

Borabora or Bolabola Inland 



Titbuai or Austral Islands. 
Tnbuai Island 



('ook or Ilerrey Islands. 
Rarotonga Island 



High water. 



Correction. 



h m 
5 26 
3 06 



3 27 
03 



8 48 
7 29 



8 07 
1 28 



— 6 29 
+10 56 
-f 9 37 



+ 06 

— 3 13 

— 3 39 



— 2 00 

— 1 09 

+ 42 



— 1 19 

-f 01 



— 4 13 

— 4 03 



— 48 



4- 1 23 
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TIDAL CONSTANTS. 
Local Mean Time. 



Name of place. 



HONOLULU, H. L— Coutinaed. 

OCEANIC A— continued . 

Detached Ulands, 

Caroline Atoll 

Tonga-rewa or Penrhyn Island 

Su varof Island 

Christmas Island 

Fanning Island 

Palmyra Island 

HawaHa/n or Sandwich Islands, 

Kealftkekna, Hawaii Island 

Hilo, Hawaii Island 

Kaholni, Maui Island 

Molokai Island 

Kauai Island 

Detached Islands. 

Midway Island 

Howland Island 

Phcenix Islands, 

Knderbury Island 

Tokelau or Union Islands. 
Fakaofii or Bowditch Island 

Samoan or Navigator Islands, 

Apia, Upolu Island 

Pango Pango, Tntnila Island 

Manua Island 

Detached Island, 
Uea, Uvea, or Wallis Island . T 

Tonga or Friendly Islands, 

Vavn Island 

Namuka Island 

Tongatabu Harbor 

Kermadec Islands, 
Raoul or Sunday Island 

Fiji Islands, 

Vatoa or Turtle Island 

Totoya Island 

Mango Island 

Ngaloa Bay, Kandavu Island 

Suva Harbor, Viti Levu Island 

Savu Savu Bay, Yanua Levu Islands 

Detached Island, 
Rotnmah Island 



High water. 



Correction. 



h 


m 


+ 


12 


+ 1 


23 


— 1 


26 


+ 


38 


+ 2 


13 


-h 1 


39 


— 


07 


— 


47 


— 


02 


— 


07 


— 


02 


— 


14 


+ 3 


26 



+ 25 



-h 1 25 



+ 1 55 
-f- 2 25 

-h 1 25 



-f 2 05 



-f 1 45 
-h 3 15 
-4- 1 45 



-h I 26 



+ 1 36 

-h 2 01 

+ 1 36 

-h 2 01 

-f 1 56 

-f 1 26 



+ 1 41 



Name of place. 



HONOLULU, H. I.-^ontinued. 

OCEANICA — continued. 

Gilbert Islands, 



Apamama or Hopper Island . 
Apaiang or Charlotte Island 

Marshall Islands, 

Ebon Atoll or Boston Island 
Port Rhin, Mulgrave Island 

Kivajalein Island 

Ailuk Island 



Santa Cruz Islands. 
Vanikoro Island 



Noumea Bay . 
PortBalad .. 



Solomon Islands, 

Makira Bay, San Christoral I's 

Vulavu, Isabel Island 

Gazelle Harbor, Bougainville I's . 

Netc Britain Island, 
Blanche Bav 



Netc Ireland Island. 
Holz Haven 



Xeiv Hanover Island, 
North Haven 



Caroline Islands, 



Kusaie, or Ualan Island 

Kiti Harbor, Pouapi Island . . . 
Tomil Bay, Yap or Uap Island , 



Mariana or Ladrone Islands, 



High water. 



Correction. 



Banks Islands, 
Patteson, Vanua Lava Island 

New Hebrides Islands. 

Port Sandwich, Mallicolo Fs 

Havannah Harbor, Efate Island 

Aneityum Island 

Loyalty Islands, 
Wreck Bay, Lifon Island 

New Caledonia, 



Guam, or Guajan Island 
Saipau Island 



h m 
— 03 
-f 12 



-f- 12 

+ 27 

— 32 

-f 17 



-h 18 



+ 2 08 



+ 1 28 
+ 2 03 

+ 1 57 



-h 1 58 



+ 3 53 
-f 1 43 



+ 2 13 
-h 3 29 
-h 7 29 



+ 4 30 



-f-lO 45 



-f-lO 25 



-h 1 28 
— 31 
+ 2 47 



-f 2 21 
-h 2 16 
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TIDAL CONSTAKTS. 
Local Mean Time. 



Name of place. 



HONOLULU, H. L— Continued. 

OCKANICA — continued. 

Jionin or Arzohispo Islands. 



Newport, HillsborongU Island 
Port Lloyd, Peel Island 



Papua or Neiv Guinea, 



Has, Dampier Strait 
Port Moresby 



Australia, 



Port Darwin 

Kimberlev, Carpentaria Gulf. 

Cape York, Torres Strait 

Cooktown 

Townsville 

Bowen, Port Denison 

Mack ay, Pioneer River 

Rockbampton, Fitzroy River. 
Bundaberg, Burnett River. . . 

Brisbane 

Soutbbead, Clarence River. . . 

Crowdy Head 

Newcastle, Port Hunter 

Sydney, Port Jackson 

Gabo Island 

Comer Inlet 

Melbourne, Port Pbillip 

Adelaide 



Tasmania. 



Port Dairy mple, 
Hobart 



New Zealand. 

Port Pegasus, Stewart Island 

Bluff Harbor, South Island , 

Dusky Bay, South Island 

Hokitika, South Island 

Grey mouth, South Island 

Westport BuUer River, South 

Island 

Nelson, South Island 

Ly ttleton. South Island , 

Timaru, South Island 

Oamaru, South Island 

Dunedin, Otago Harbor, South 

Island 

Wellington, North Island 

New Plymouth, North Island , 

Kaipara Harbor Entrance, North 

Island 

Port Russell, North Island 

Auckland Harbor, North Island 

Tauranga Harbor, North Island — 

East Cane, North Inland 

Napier, North Island 



High water. 



Correction. 



—11 



—11 
—11 

+ 9 
+ 3 

+ 6 

+ 7 
+ 5 

+ 6 

4 
4 

4 
4 
4 

— 1 

+ 



+ 



+ 3 



+ 7 

+ 9 

+ 6 

+ 5 



+ 6 
+ 2 



-f 



2 
2 
4 
9 



Name of place. 



High water. 



h m 
-f 2 01 
-h 1 41 



23 
40 



07 
24 
06 
31 
30 
50 
40 
30 
00 
30 
00 
45 
20 
10 
20 
15 
39 
56 



40 
45 



18 
13 
43 
42 
42 



-f 5 47 

-h 5 17 

+12 12 

4-11 22 

-flO 52 

+12 22 

—11 58 

— 4 57 



22 
42 
32 
36 
21 
09 



PANAMA, COLOMBIA. 



SOUTH AMKRICA. 



Tierra del Fuego, Southwest Coast. 



Cape Horn 

Cape San Diego.. 

Nassau Bay 

New- Year Sound. 

Noir Island 

Week Island 



Magellan Strait, 

Cape Virgin 

Direction Hill 

First Narrows , 

Second Narrows 

Elizabeth Island 

Sandy Point Road 

Port Famine 

Port Gallant 

Smyth Harbor 

Port Mercy 

Cape Pillar 



Patagonia, 

Evangelistos Island 

Gnia Narrows 

Port Henry, Gulf of Trinidad 

English Narrows 

Port Barbara, Penos Gulf 

Port Otway, Penas Gulf , 

San Andres Bay, 



Anna Pink Bay, Cape Taytuo. 

Vallenar Road 

Port Low 



Chiloe Archipelago. 

Hnafo Island 

Cncao Bay 



Castro. 

Chacao Narrows 

Port San Carlos. 



Chile. 

MauUin River 

Port Valdi via 

Mocha Island 

Aranco Bay 

Maule River 

Toro Point 

Valparaiso 

Juan Fernandez Island 

Pichidangue Bay 

Oscuro Cove 

Port Tongoy 

CoquimboBay 

Port Ilnasco 

Copiapo 

Port Flamenco 



Correction. 



h m 

—11 47 

—10 57 

—11 27 

— 12 06 

+11 54 

+11 24 



5 
5 
5 
6 
7 



+ 
+ 

-f 

+ 8 
+ 9 

+ 9 

+10 
+10 
+10 



+10 

+11 

+ 9 
+10 
+ 9 
+ 9 
+ 9 
+ 9 
+ 9 
+ 9 



+ 9 
+ 9 

+ 9 
+10 
+ 8 



+ 8 
+ 8 
+ 8 
+ 7 
+ 7 
+ 6 
+ 6 
+ 6 
+ 6 
+ 6 
+ 6 
+ 6 
+ 6 
+ 6 
+ 6 



29 
52 
59 
59 
39 
19 
04 
34 
14 
19 
24 



19 
34 
54 
24 
39 
34 
29 
24 
14 
19 



09 
04 
34 
14 
59 



54 
34 
06 
44 
09 
44 
31 
40 
27 
24 
20 
19 
14 
10 
07 
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TIDAL CONSTANTS, 
Local Mean Time. 



Name of place. 



PANAMA, COLOMBIA— Continned. 

SOUTH AMBRicA— continued. 

Chile —Con tinned. 

Grand Point 

Moreno Point 

Iqniqne Road 

Peru. 

Aiica Road 

IIoRoad 

IslayRoad , 

Port San Jnan 

Pisco Bay 

Callao Bay 

Hnacbo Bay 

Guarmey Bay 

Ferrol Bay , 

Port Malabrigo 

Eten Point 

Paita 

JSquador. 

Santa Clara Island 

Guayaquil 

Santa Elena Bay 

Port Manta. 

Cape Pasado 

Atacames Bay 

Oallapagos Islands. 

Charles Island 

Albemarle Island 

Chatham Island 

Indefatigable Island 

James Island 

Colombia. 

Tnmaco Road 

Buenaventura 

Negrillas Rooks 

Cabita Bay 

CnpicaBay 

Pinas Bay, Panama Gulf 

Rey Island, Panama Gulf. 



High water. 



Correction. 



5 
4 
4 
3 
3 



+ 

+ 
+ 



2 

1 
1 
1 



+ 



+ 1 
+ 4 



+ 
+ 
+ 



+ 
4-3 

+ 1 
+ 

+ 

+ 





h m 

+ 6 02 

-f 5 5« 

-f 5 44 



15 
54 
38 
46 
16 
47 
29 
08 
50 
19 
04 
20 



00 
00 
00 
10 
15 
25 



— 49 

— 58 

— 39 

— 59 

— 14 



35 
00 
00 
40 
30 
15 
00 



High water. 



Name of place. 



Correction. 



PANAMA, COLOMBIA— Continued. 

SOUTH AMBRICA — Continued. 

Colombia — Continued. 

h m 

Chepo River, Panama Gulf +0 05 

Taboga, Panama Gulf | 00 

Cham^ Bay, Panama Gulf — 02 

Cape Mala, Panama Gulf > — 04 

BahiaHonda '• — 05 

Paridalsland — 07 

NORTH AMERICA. 

Costa Bica. 



El Rincon Harbor. 

Uvita Bay 

Port Herradura... 

Port Culebra 

Port Elena 



Nicaragua. 



Port San Juan del Sur. 
Corlnto Harbor 



Honduras. 



Amapala 



SuH Salvador. 



Port la Union. 

Libertad 

Aoajntla Bay. 



Guatemala. 



San Joi^ Road. 



Mexico, West Coast. 



Salina Cruz Bay 

Port Saorificios , 

Maldonado 

Acapulco 

Port Sihuatanejo 

Manzanillo 

Chamela or Perula Bay 






08 





09 





11 





14 





15 





16 





19 



-f- 01 



ooo 


09 
23 
24 


— 


04 


+ 1 
+ 1 
+ 2 

+ 3 
+ 4 


31 
54 
51 
13 
49 
50 



-f 5 10 












• • k 
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TABLE OF SUNRISE AND SUNSET FOR 



SAN FRANCISCO, CAL. 
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SUNRISE AND SUNSET. 



TABLE OF SUNRISE AND SUNSET FOR SAN FRANCISCO, CAL. 



Pacific Standard Time — Eight hours slower than Oreenwich Time. 



1898. 



a 
o 






1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

:^o 

31 



January. 



Sun- 
rise. 



Sun- 
set. 






7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 

7 
7 

7 

7 
7 
7 
7 

7 

7 
7 
7 
7 



7 
7 
7 
7 

.7 



m 
25 
25 
25 
26 

26 
26 
26 
26 
26 

25 
25 
25 
24 
24 

24 
24 
23 
23 
23 

22 
22 
21 
20 
19 

19 
18 
18 
17 
16 



a 
5 
5 
5 



5 



5 
5 
5 



5 
5 
5 
5 
5 



m 
03 
03 
04 
05 

06 
06 
07 
08 
09 

10 
11 
12 
13 
14 



5 15 
5 16 
5 17 
5 18 
5 19 

5 20 
5 21 
5 22 
23 
25 



5 
5 



7 15 
7 14 



5 
5 
5 
5 
5 

5 
5 



26 
27 
28 
29 
30 

31 
33 



February. 



Sun- 
rise. 



Sun- 
set. 



7 

7 
7 

7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 



m 
14 
13 
12 
11 

10 
09 
07 
06 
05 

04 
03 
02 
01 
00 



5 



5 
5 



5 
5 
5 
5 
5 



m 
34 
35 
36 
37 

38 
39 
41 
42 
43 



5 
5 



6 59 
6 57 
6 56 
6 55 
6 54 

6 53 
6 52 
6 .50 
6 49 
6 47 



44 
45 
46 
47 

5 48 



5 
5 



5 
5 
5 
5 
5 



5 
5 



5 



49 
50 
51 
52 
53 

54 
55 
56 
57 
58 



6 
6 



46 
45 
6 43 
6 42 



6 00 
6 01 
6 02 
6 03 



March. 



Sun- 
rise. 



6 
6 
6 



m 
40 
38 
37 



Sun- 
set. 



6 36 



6 
6 
6 



34 
32 
31 
6 30 
6 29 



6 27 
6 26 
6 24 
6 22 
6 21 

6 20 
6 18 
6 17 
6 16 
6 14 

6 13 
6 11 
6 09 
6 08 
6 06 

6 04 
6 03 
6 01 
6 00 
5 58 



5 
5 



56 
55 



h m 
6 04 
6 05 
6 06 
6 07 

6 08 
6 09 
6 10 
6 11 
6 12 

6 13 
6 14 
6 15 
6 16 
6 17 

6 18 
6 19 
6 19 
6 20 
6 21 

6 22 
6 23 
6 24 
6 24 
6 25 

6 26 
6 27 
6 28 
6 29 
6 30 

6 31 
6 33 



April. 



Sun- 
rise. 



Sun- 
set. 



h m 
5 53 
5 52 
50 
49 



5 



5 47 
5 46 
45 
43 
42 



5 
5 
5 



h m 
6 34 
6 34 
6 35 
6 36 

6 37 
6 38 
6 39 
6 39 
6 40 



5 
5 
5 
5 
5 



40 
39 
38 
36 
34 



6 
6 
6 



5 
5 



33 
31 
5 30 
5 29 
5 27 



41 
42 
43 
6 44 
6 45 



5 



26 
25 
5 23 
5 22 
5 21 

5 20 
5 18 
5 17 
5 16 
5 15 

5 14 



6 46 
6 46 
6 47 
6 48 
6 49 

6 50 
6 51 
6 52 
6 53 
6 54 

6 55 
656 
6 57 
6 58 

6 59 

7 00 



May. 



Sun- 
rise. 



o 
5 



in 
13 
12 



5 10 
5 09 



5 
5 
5 
5 
5 



08 
07 
06 
05 
04 



Sun- 
set. 



h m 
7 01 
7 02 
7 03 
7 04 

7 04 
7 05 
7 06 
7 07 
7 08 



5 
5 



03 
02 
5 01 
5 00 
4 59 

4 59 

4 58 
4 57 
4 56 
4 55 

4 54 
4 53 
4 52 
4 51 
4 51 

4 50 
4 50 
4 49 
4 49 
4 48 



4 
4 



48 
48 



7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 



09 
10 
10 
11 
12 

13 
14 
15 
16 
17 

18 
18 
19 
20 
21 

22 
23 
23 
24 
25 



7 26 
7 26 



June. 



Sun- 
rise. 



4 
4 
4 
4 



m 

48 
48 
47 
47 



Sun- 
set. 



4 47 
4 47 
4 47 
4 47 
4 47 

4 47 
4 47 
4 47 

4 47 
4 47 

4 47 
4 47 
4 47 
4 47 
4 47 

4 47 
4 48 

4 48 
4 48 
4 48 



4 
4 
4 
4 
4 



49 
49 
49 
50 
50 



4 50 



7 
7 

7 
7 

7 
7 
7 
7 
7 

7 
7 

7 

7 

7 
7 
7 
7 
7 



m 
27 
27 
28 
28 

29 
29 
30 
30 
31 

31 
32 
32 
33 
33 

33 
34 
34 
34 
35 



735 
7 35 
735 
7 35 
735 



35 
35 
35 
35 
35 



735 



The above table gives the Pacific Standard Time at which the upper limb or edge of the sun will be 
at the sensible horizon (corrected for refraction) of San Francisco at rising or setting. 

Mean Time is that shown by a perfectly regulated timekeeper, as a clock or chronometer. 

Apparent Time in that shown by the sun. 

Apparent Time differs from Mean Time at most seasons of the year (owing to the une<iual motion of 
the earth in its orbit and the inclination of its axis), and this variation is called the Equation of Time. 
When the equation is the sun and clock are even. 

If you reverse the sign of the Equation of Time as shown in the Tables of Equation, and then apply 
this equation to the sun's rising or setting on any given day, yon will have the Apparent Time of rising 
or setting. 

To find the Pacific Standard Time of rising or setting at any point East or West of San Francisco, 
add the longitude from San Francisco (expressed in time) when the place is West, and subtract it when 
East, from the times in the table. 

To find the Local Mean Time, subtract O'" 38' from the numbers in the table. 
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( 


TABLE OF SUl^KISE AND SUNSET FOIi 


SAN 1 
than { 


?RAN( 
Qreenu 


UISCC 
7ich T\ 


), CAL 


• 


Pcunfio 


Standard Time — High 


t hours slower 
1§98. 


me. 


1 










^ of month. 


July. 


August. 


September. 


October. 
Sun- Sun- 


November. 


December. 
Sun- Sun- 


Sun- 


Sun- 


Sun- 


Sun- 


Sun- . 


Sun- 


1 
Sun- 


Sun- 


1 s* 


rise. 


set. 


rise. 


set, 
h m 


rise. 


set. 


rise, 
h m 


set. 


rise. 


set. 


rise, 
h m 


set. 
h m 




h m 


h m 


h m 


h ui ! h m 


h m 


h m 


h m 


1 


4 51 


7 35 


5 13 


7 18 


5 40 6 39 


6 06 


5 53 


6 36 5 11 


7 08 


4 50 


2 


4 51 


7 35 


5 14 


7 17 


5 41 


6 37 


6 06 


5 52 


6 37 5 09 


7 09 


4 50 


3 


4 52 


7 35 


5 15 


7 16 


5 41 


6 36 


6 07 


5 50 


6 39 5 08 


7 10 


4 50 


4 


4 52 


7 35 


5 16 


7 15 


5 42 


6 35 


6 08 


5 48 


6 40 5 07 


7 11 


4 50 


5 


4 53 


7 35 


5 17 


7 14 


5 43 


6 33 


6 09 


5 46 


6 41 5 06 


7 11 


4 50 


6 


4 53 


7 36 


5 18 7 13 


5 45 


6 32 


6 10 


5 44 


6 43 5 05 


7 12 


4 50 


7 


4 54 


7 35 


5 18 


7 12 


545 


6 31 


6 11 


5 43 


6 44 5 04 


7 13 


4 50 


8 


4 54 


7 34 


5 19 


7 11 


5 46 6 29 


6 12 


5 41 


6 45 5 03 


7 14 


4 50 


, 9 


4 55 


7 34 


5 20 


7 10 


5 46 


6 27 


6 13 


5 40 


6 46 5 02 


7 14 


4 51 


10 


4 55 7 34 


5 21 


7 09 


5 47 6 25 


6 14 


5 39 


6 47 1 5 01 


7 15 


4 51 


11 


4 56 


7 34 


5 22 


7 07 


5 48 6 24 


6 15 


5 38 


6 48 5 00 


7 15 


4 51 


12 


4 56 


7 33 


5 23 


7 06 


5 49 6 22 


6 16 


5 37 


6 49 5 00 


7 16 


4 51 


13 


4 57 


7 33 


5 24 


705 


5 50 


6 20 


6 17 


5 35 


6 50 ; 4 59 


7 17 


4 52 


14 


4 58 


7 32 


5 25 


7 04 


5 50 


6 19 


6 18 


5 34 


6 51 4 58 


7 18 


4 52 


15 


4 59 


7 32 


5 26 


7 03 


5 51 


6 18 


6 19 


5 32 


6 52 ' 4 58 


7 19 


4 52 


16 


5 00 


7 31 


5 26 


7 01 


5 52 


6 16 


6 20 


5 30 


6 53 1 4 57 


7 19 


4 53 


! 17 


5 01 


7 30 


5 27 


7 00 


5 53 


6 14 


6 21 


5 28 


6 54 4 57 


7 20 


4 53 


18 


5 01 


7 30 


5 28 


658 


5 54 


6 12 


6 22 


5 27 


6 55 ! 4 56 


7 20 


4 53 


19 


5 02 


7 29 


5 29 6 56 

1 


5 55 


6 10 


6 23 


5 26 


6 56 4 56 


7 21 


4 54 


20 


5 02 


7 29 


5 30 


6 55 


5 56 


6 08 


6 24 


5 25 


6 56 1 4 55 


7 21 


4 54 


21 


5 03 


7 28 


5 31 6 54 


5 57 ! 6 07 


6 25 


5 24 


6 57 ' 4 55 


7 22 


4 55 


22 


5 04 ! 7 27 


5 32 6 53 


5 58 i 6 06 


6 26 


5 23 


6 58 1 4 54 


7 22 


4 55 


23 


5 05 7 27 


5 32 6 51 


5 59 6 05 


6 26 


5 20 


6 59 


4 54 


7 22 


4 56 


24 


5 06 7 26 


5 33 6 49 


6 00 6 03 

1 


627 


5 19 


7 00 


4 53 


7 23 


4 56 


; 25 


5 07 


7 25 


5 34 6 48 


6 00 


6 02 


6 28 


5 18 


7 02 


4 53 


7 23 


4 57 


26 


5 08 


7 24 


5 35 6 47 


6 01 


6 00 


6 29 


5 17 


7 03 


4*52 


7 23 


4 57 


27 


5 09 


7 23 


5 36 6 45 


6 02 


5 59 


6 30 


5 16 


7 04 


4 52 


7 24 


4 58 


28 


5 09 


7 22 


5 37 6 44 


6 03 


5 58 


6 31 


5 15 


7 05 4 51 


7 24 


4 58 


29 


5 10 


7 21 


5 38 6 43 


6 04 


5 57 


6 32 


5 14 


7 06 4 51 


7 24 


4 59 


30 


5 11 


7 20 


5 38 6 41 


6 04 


5 55 


6 34 


5 13 


7 07 4 50 


7 25 


5 00 


31 


5 12 


7 19 


5 39 


6 40 


• • 


■ • 


6 35 


5 12 


• • 1 • • 


7 25 


5 01 


1 

The above table giyes the Pacific Standard Time at i 


vhich th( 


b upper 


limb or edge of 


' the sun 


will be 


' at the sensible horizon (corrected for refraction) at risii 


Dg or set 


ting. 








Mean Time is that shown by a perfectly regulated t 


imekeepe 


!r^ as a c 


lock or chroDOt 


neter. 




Apparent Time is that shown by the sun. 












Apparent Time differs from Mean Time at most seasc 


»n8 of th< 


9 year (c 


»wing to the un 


Lcqual m( 


dtion of 


the earth in its orbit and the inclination of its axis), ai 


id this V 


ariation 


is called the E 


Equation e 


/ Time, 


When the equation is the sun and clock are even. 












If you reverse the sign of the Equation of Time as e 


ihown in 


the Tal 


»les of Equatioi 


1 and the 


n apply 


this equation to the sun's rising or setting on any given 


day you 


will ha 


ve the Apparen 


t Time o 


f rising 


or setting. 












To find the Pacific Standard Time of rising or setti 


mg at an 


y point 


East or West oJ 


f San Fri 


mcisco, 


add the longitnde from San Francisco (expressed in tim 


le) when 


the plac 


ie is West and s 


ubtract : 


it when 


East from the times in the table. 












To find the Local Mean lime subtract 9n> 38* from th 

1 


le numbe 


rs in the 


table. 







